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SPONGES 


CHAPTER I 


SPONGES 


Nature of sponges—Imitations composed of rubber, soft leather, 
etc.—Sponges in ancient Greek literature—Celebrated divers 
of olden times—Titles of ancient books and poems with 
reference to sponges—Full description of celebrated divers 
in Greek history. 


THE sponges which form the subject of this work are 
those amongst a numerous species, which are of use to 
man in an infinite variety of ways. They are of the 
soft, absorbent and compressible texture which Nature 
provides and, in a defiant mood, challenges man to 
successfully imitate or equal. She surrounds their 
growth and propagation with difficulties which compel 
man, when he wants to fish them, to use all his ingenuity 
to overcome. The manner in which he has conquered 
these difficulties will be described in some of the fol- 
lowing pages. 

There are many other kinds of sponges to be found 
in all parts of the world which are of nv use to man. 
Some of them, such as the ‘‘ Venus’s flower-basket,”’ 
are of great beauty. None are fished, however, except 
the commercial sponges, which thrive to perfection in 
the tideless waters of the Mediterranean, and the West 
Indian, Cuban and Florida sponges which are found in 
the warm waters of the Carribean Sea and the Gulf of 
Florida. 

The imitations of sponges, made by man, include 
the product of finely divided soft leather held together 
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by a flexible adhesive, and the variously compounded 
india-rubber sponges. Some of the latter, although a 
long way from the type their makers set out to imitate, 
are the nearest approach to the original and unmatch- 
able sponges of Nature. Rubber sponges have not the 
quality of ‘‘ sponginess.” They are devoid of capillary 
attraction and so cannot absorb water in the way the 
natural sponge does. In its application to the skin it 
fails altogether in the wonderful cleansing property of 
Nature’s product, for it skids over the surface of the 
skin and consequently fails entirely to remove any 
undesirable matter that the pores throw off, or any 
dirt that may soil it. With the addition of soap, the 
rubber sponges become effective as a remover ot 
‘matter in the wrong place,’ as the first Sir Robert 
Peel called dirt, but when the soap has been removed, 
it is ineffectual by reason of the skidding effect. The 
theory that sponges are immigrants to the Mediter- 
ranean, where, after a great number of centuries, they 
so improved upon their type that they have become 
the best of their kind, is not only probable but is the 
only one that explains that superiority. 

The necessity of keeping the human skin in constant 
activity is not sufficiently recognized. It is a medical 
fact that every human being of average weight and 
height gives out through the skin a pint of water in every 
twenty-four hours. This carries with it effete matter 
from the blood-stream, and greatly assists in keeping 
the bedy in good health. 

The pores of the skin must, therefore, be kept open 
and freed from the salts of perspiration. The sponge is 
Nature’s gift to man, enabling him to effect that purpose 
easily. A hot bath prepares the skin to be cleansed 
and the sponge completes the process. 

If a sponge is held up horizontally close to the eyes, it 
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will be seen to be covered with small eye-lash-like fila- 
ments called cilia, from cilium, the Latin for eye-lash. 
These penetrate the pores of the skin, and free them from 
any deposits that remain in them. The daily bath may 
not be necessary when the sponging of the body can do 
all that is required, quickly and without waste of water. 


A SURVEY OF THE WORKS OF ANCIENT GREEK POETS 
AND PROSE WRITERS, CONTAINING MANY ALLUSIONS TO 
SPONGES AND SPONGE FISHING 


Sponges in Ancient Greek Literature. The sponge, 
which thrives amongst marine grass or on flat bottoms 

of the sea, is frequently uplifted by currents and thrown 
| by the waves on to the shore. Here, owing to the 
action of the waves, it is rolled in the sand, thereby 
losing its outer skin and sarcode and becoming fit for 
use, although harder than sponges brought up living 
from the sea bottom. 

It was owing to this natural throwing-up and cleansing 
process that the sponge was supposed to have been 
discovered by the Phoenicians and Egyptians. In the 
Old Testament mention is made of the sponge, and it 
is either the Phoenicians or the Egyptians who, on 
arrival in Greece, not only taught the religion of their 
gods, the way to write, and the mode of their own 
civilization, but also demonstrated the practical use of 
the sponge. Since this epoch the sponge has been in 
common use in Greece, consequently developing into 
a large industry employing thousands of people and 
entire towns. 

A great number of Gieeks are brought up from infancy 
in this industry. They learn to swim and dive, making 
a practice of remaining for a comparatively long time 
under water. This particular feature was introduced 
into the Olympic Games and had its champions, 
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GROUP OF WATER VESSELS 


One with sponge adhering to it, recovered by divers 
from a submerged island in the Greek Archipelago 





ANCIENT GREEK LAMP 


With sponge grown to the oil reservoir, found by 
a Greek sponge diver in 140 ft. of water off Syria. 
The lamp is of bro1ze, and dates 300 years n.c. 
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Many books and poems have been written on sponge 
fishers, but unfortunately the majority of these writings 
were destroyed by invaders who burnt the Alexandrian 
Libraries, the first by Caesar and the second by Caliph 
Omar in 640. 


The following titles alone remain— 


Diver . ; - by Kroton 

Glafkos the Sailor ; » Aeschylus (Tragedy) 
The Fishermen and the Heliotes »  Menander (Comedy) 
Hymn to Glafkos . ‘ . »  Evanthos 

Work of the Sea . : . , Pangratur the Arcadian 
Land and Sea. , - .»  Epicharmus 


The following, with many others, have also written 
about sponges— 


Agathocles of Atraco Kekilias of Argos 
Pangratios ,, Arcadia Possidonios ,, Corinth 
Selefkios »» Larsos Leonidas » Byzantium 


Happily a poem entitled ‘‘Sponge Fishers,” by 
Oppianos, the Cilician, compensates us somewhat for 
the losses of other works. 

From a scientific and commercial point of view, the 
great Aristotle is the author who has given us the most 
valuable information on fishermen and sponges. 

Celebrated Divers and Swimmers in Ancient Times. 
Swimming and the art of diving were already known 
in the days of Homer, and during historical times 
these accomplishments developed into a trade. Plato 
mentions amongst sundry callings that of the diver, 
and at Ermioni, a town of the Argolide, diving sports 
were held, as well as in other places. All swimmers 
were divers, and nearly every diver a sponge fisher- 
man. 

Entire towns were devoted to the occupation formed 
by the fishing industry. A certain town known now 
as “‘ Cheli’’ was formerly known by a name, the trans- 
lation of which meant “ Fishermen.”’ The inhabitants 
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of this town previously lived at Tiriginthe, but owing 
to a revolution were obliged to emigrate. Before pro- 
ceeding elsewhere, they sought advice from the ‘ Oracle 
of Delphi ’’ who advised them to seek an abode on the 
coast of the Ermioni, call their town ‘‘ Fishermen,” and 
continue their trade there. 

Many sponge fishers dwelt at Anthidoni in Boeotia, 
opposite the Island of Euboea, and also on the Island 
of Delos. The Greeks of Scione in Thrace were renowned 
for their swimming and diving exploits. 

Amongst the best-known divers was ‘‘ Glafkos”’ ot 
Anthidoni, upon whom the titles of ‘‘ Glafkos Anthi- 
donian ’’—‘‘ Ocean Sailor ’’ and ‘‘ God of Fishermen,” 
—were bestuwed. Glafkos was the son of Anthedouer 
and Alkou. He was known to be a fisherman, a good 
boat builder, a good sailor, and agood warrior. It was 
he who constructed the Argo of the Argonauts, which 
carried Jason in search of the Golden Fleece, and, when 
Jason fought the Tyrians, Glafkos was the only one 
who escaped wounds during the naval battle. He 
predicted a great future for navigators. 

He married Symi, the daughter of Iklemon and Loti, 
and after emigrating with other fishermen, came to live 
on a desert island off the coast of Karie, to which he 
gave his wife’s name It is called Symi to this day. 

His next marriage was with Ydna, the daughter of 
Skyllos the famous diver. The poetess Edyli relates 
in a certain poem: how Glafkos fell in love with Scylla, 
with whom he entered into her grotto. Kirke, jealous of 
Scylla, transformed her into a monster. Glafkos was also 
known to have gone as far as Sicily to fish for sponges. 

Despite the numerous trades and accomplishments 
of Glafkos, the one he excelled in was diving, and it is 
said of him— 

‘“‘ Amongst fishers he was the best, being famous for 
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diving and remaining a long time at the bottom, being 
as much at home there as on land.” 

It is thought that Glafkos could remain for days 
under the sea, and he is depicted in legends as being 
received by Ocean and Thetis. On account of this, he 
was classed amongst the gods of the sea. The following 
is related of him by Palaofatos— 

‘“‘ Glafkos was the best diver in his town of Anthinous, 
and once he threw himself into the sea before the 
multitude. Diving down, he hid himself behind a 
rock and eventually disappeared far from the view of 
the watching crowd. He returned several days later 
with many fish, caught during a tempest when other 
fishermen were unable to catch any. On being ques- 
tioned, he stated that he had spent the days at the 
bottom of the sea with Ocean. One day he dived never 
to return, and the people, thinking he had no further 
desire to return to land, named him a god. The rock 
from which he used to dive is still to be seen, and is 
called ‘ The Leap of Glafkos.’ ” 

Another famous diver was Scyllias, originally from 
Scioni in Thrace. He had a daughter named Kyani, 
who, having learnt her father’s trade, helped him in 
his work. Herodotus said that Scyllias and his daughter 
were engaged by the Persian fleet to salve the treasures 
from their enemy’s boats which sank from time to time. 
By thus doing they realized big profits. Nevertheless, 
Scyllias was a Greek and a good patriot, and when a 
considerable number of the Persian fleet sank near 
Pylion he swam from Afeton to Artemision to inform 
the Greeks of this happening. He also informed the 
Greeks that the remainder of the Persian fleet had sailed 
towards the Ebee. The Grecian fleet profited by this 
information and routed the enemy at Artemision, 
gaining a complete victory. 
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A Curious Custom. A curious custom prevailed in 
Himia, one of the little islands of the Greek Archipelago. 
The girls of this tiny island exercised the right to pro- 
pose to the men! The inhabitants of Himia are engaged 
mostly in sponge fishing. When a girl] desired to marry, 
she waited until she had obtained the number of sponges 
from the sea that corresponded with the number of years 
she had lived. These she placed in a silk net, which she 
presented to the man of her choice. Should he refuse, 
his chances of obtaining another bride were remote, as 
usually the Himian maidens shunned him as a punish- 
ment. 


CHAPTER II 


THE SPONGE TRADE AND HOW IT WAS CARRIED ON 
IN ANCIENT TIMES 
Classification and origin of sponges from Greek literature— 


Ancient commerce in sponges and their uses—Sponge fishing 
as it existed down to middle of last century. 


IT is somewhat difficult to state how sponge fishing 
was carried out in ancient times, because, as we have 
already stated, the precious libraries, wherein most of 
the writings dealing with the subject were kept, were 
burnt by ignorant enemies. However, the information 
which is in our hands clearly shows that the sponge 
trade of ancient times did not have the same advantages 
that it has to-day. 

It is known that sponge fishing was the occupation 
of men who made a specialty of this kind of fishing. 
From the days of their infancy they practised this 
trade. The fishermen became associates and worked for 
their own mutual profit. 

The poet Oppianos gives his description of the sponge 
trade as follows— 

““ T say there is no harder nor sterner work than that 
of the sponge fisher. It is a struggle for which they 
must need be armed. They neither eat nor drink as 
other fishermen. From their infancy they exercise 
themselves in retaining their breath to a high degree, 
and pray unto the gods in order that a shark may not 
cross their path. | 

“When the fisherman meets with a porpoise, the 
presence of which denotes that there are no sharks in 
the immediate vicinity, his courage is fortified, and he 
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dives into the sea feeling reassured. That is why it is 
called a ‘sacred fish.” Before the diver prepares to 
dive a rope is tied round his waist. In one hand he 
holds a heavy weight of lead and in the other he carries 
a knife. He then stands on the prow of the boat and, 
after encouragement from his companions, dives head 
first into the sea, dragged down by the weight of lead. 
On sighting sponges, he immediately detaches them 
with his knife. In a few moments he pulls on the rope, 
which action informs the people on the boat that it is 
high time he was pulled to the surface again.”’ 

Aristotle also mentions the diver plunging with re- 
assurance after sighting a porpoise, as where this fish 
is to be found there is no danger of sharks. 

For obtaining oysters and sponges, divers used an 
instrument called a ‘‘ ganganon,’’ or what is termed 
to-day a ‘“‘ cancava.’’ This instrument is composed of 
one round iron bar to which is attached a strong net. 
By dragging this along the sea-bottom the bar uproots 
all things that grow thereon, these falling into the net. 

The ancients also used what is known to-day as a 
“ Kamaki”’ or Kamax. It is not known whether with 
this instrument they could attain as great depths as 
are reached to-day. 

Aristotle mentions an instrument which was in use 
at that time, by means of which fishermen could remain 
some considerable time under water. This instrument, 
he says, was a means by which air from the surface 
could be conveyed to the man on the sea-bottom, in a 
similar way to the manner in which an elephant makes 
use of his trunk. In other words, a tube arrangement 
for pumping down air. Therefore, by what Aristotle 
tells us, the ancients had already instituted a sort of 
diving outfit. It is very regrettable that he gives no 
further details, as it is probable that this ancient system 
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was less dangerous than the one of to-day, which is the 
cause of many accidents and fatalities amongst divers ; 
although, of course, the present diving apparatus en- 
ables the diver to descend to much greater depths. 

Classification and Origin of Sponges. Aristotle men- 
tions the sponge as a “ zoophyte,’ whereas to-day it 
is recognized as an animal of 
simple organism. The kinds 
of sponges known then were 
classed as follows: Venise or 
Honeycomb, Zimoccha, Fine 
Turkey. Hard sponges were 
of no value to the trade, and 
were called “ wild ”’ or “‘ mud.” 
Sponges thrown up by the sea 
were called sea-rags. Aristotle 
also informs us precisely where 
the best sponges were to be 
found. On the eastern side of 
Cape Matapan there are beauti- 
ful sponges, but beyond that 
region they are of lower grade. 

Sponges were named accord- 
ere, 2 ing to their origin, viz. : Bou- 
ANCIENT DIVER gasi, Ionian Island, Caramania, 

etc., where he said the finest 
weed sponges were to be found. We also see that in 
those times the Greeks considered the best sponges to 
be those we also consider the best in England to-day— 
sponges elastic and not hard. 

Ancient Commerce in Sponges—Their Uses. We can 
give no real estimate as to the fishing commerce in 
ancient times, but we have sufficient proof to enable us 
to say that sponges in those days were much more in 
common use than they are to-day. 
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ANCIENT SYSTEM 


Diver with rope round his waist, leaden weight 
uplifted, knife in left hand, and net to receive his 
catch, ready to plunge into the sea 
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At this period the Grecian people were the chief 
consumers of sponges, the Greeks being the only civilized 
people. Let us mention in historical order the nations 
which later on made use of sponges: Phoenicians, 
Egyptians, Greeks, Romans, Byzantines and Venetians. 
All these peoples during the height of their civilization 
used large numbers of sponges. After their downfall 
the use of sponges died out, comparatively speaking. 
It would, therefore, be safe to assume that the most 
civilized nation is the one which uses the most sponges. 

Homer mentions in the Iliad: ‘‘ He washed his face, 
his two hands, his body and his heaving chest.’’ (Chap- 
man’s translation of this passage is: ‘‘ Then with a 
sponge he drest his face all over.” — Iliad, xviii.) 

Homer and also other writers tell us that the sponge 
was the sine qué non of a kitchen. Homer mentions 
in the Odyssey that the table was washed with a sponge. 

A sponge in ancient times was an article necessary 
to every man of education, in order to clean his pens 
and to wipe out blots and mistakes on parchment or 
membrane. It is said that the Roman Martial sent 
his poems to Augustus with a sponge so that Augustus 
might obliterate what did not suit him. Augustus 
wiped out half of one of his tragedies through allowing 
the sponge to fall upon it. 

Sponges were indispensable to painters in order to 
clean their pictures whenever necessary. One painter, 
it is said, was busily engaged in painting a horse. He 
was successful in every way, but unfortunately failed 
to depict satisfactorily the foam coming from the 
horse’s mouth. Irritated by this, and out of patience, 
the painter threw the sponge at the picture and, as 
luck would have it, it fell right on the very spot where 
the painter had left off and made a blot resembling 
exactly the foam and also the desired effect which he 
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himself had in vain striven to obtain. Sponges were very 
necessary to the doctors and chemists of those days. 
The eyes were washed with sponges, and sponges, full of 
cold water were placed on the heads of those who had 
sunstroke, etc. 

In the army the best sponges were used for placing 
inside the soldiers’ knee-shields to prevent the knees from 
becoming cut. Every soldier had a sponge which he used 
in lieu of a cup for drinking purposes on long marches. 
This fact explains why the Roman soldier gave a sponge 
soaked in vinegar to Christ during the Crucifixion. 

Sponges were used in religious ceremonies also. In 
ancient Greece there was a sacred mineral source named 
“ Stygos.”” The water from this source fell from a dis- 
tance drop by drop, and was accumulated by allowing 
it to drip on to a sponge placed below. 

Sponges were then in abundance and very cheap. 
It is said that Thales, the wise man, ordered that all 
the empty amphorae which his mule carried should be 
filled with wool and sponges. 

All cleaning work was done with the aid of sponges, 
and the phrase “‘a rag cannot replace a sponge ’”’ was 
used by the people of those days. 

Sponge Fishing as it Existed down to the Middle of 
the Last Century. The sponge fisher of to-day still 
continues his work in the same districts as those men- 
tioned in ancient history. Since Glafkos and his com- 
panions went to live on the isle of Symi their descendants 
learnt no other trade but his. That is to say, fishing, 
sponge fishing and the construction of fast sailing boats. 

Symi, the principal market of to-day, exists as it 
did in the days of the celebrated Glafkos. The fishing 
fleet of this island, since the days of Glafkos, has been 
greatly augmented. Accompanied by the King, the 
great Nireus, it was seen at Troy. Kointos, the 
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Smyrnian, in the fifth century, speaks of the Symiotes 
as being the best sponge fishers. 
Other markets include Aegina, Alicis, Anthidoni, 





ANCIENT AMPHORA FOUND ON THE COAST OF 
SYMI WITH SPONGE GROWING ON THE MOUTH 


Hellesponte, Casteloriso, Hydra, Calymnos and Halki, etc. 
But, up to the middle of the last century, the world’s 
monopoly for sponges belonged to Symi and Calymnos. 


CHAPTER III 
THE NATURE AND GROWTH OF SPONGES 


Ideal environment—Waters from which largest quantities are 
obtained—Structure—Reproduction—What kingdom, animal 
or vegetable ?—The three important species. 

THE tideless waters of the Mediterranean, the average 

temperature of the water, and its freedom from currents, 

are all elements that make for the ideal environment 
for the growth of sponges. If proof were wanted that 
this is a correct surmise there is the fact that the waters 
of the Atlantic, which enter the Mediterranean at about 

a speed of 6 knots per hour, are not productive, and 

sponges are not found in any quantities until the 

Balearic Islands are passed. Then, from an imaginary 

line drawn from about Tunis to Italy, sponges become 

very prolific, and as the eastern part of the Mediterranean 
is reached, both in the north and south, sponges become 
more abundant and better in quality. From these 
waters by far the largest quantity of useful sponges are 
obtained, and no other waters produce anything like 
such valuable supplies of equal or perhaps greater bulk. 

Those of less value are obtained from the Bahama 

Islands, the Gulf of Florida, North Coast of Cuba, and 

in much smaller quantities from British Honduras and 

adjacent waters. 

Sponges were regarded formerly as colonies of amoebae 
and classed among the Protozoa, but greater knowledge 
of their structure as many-celled organisms has caused. 
them to be called Porifera (Latin porus—a pore, and 
fero—to bear). Traces of nerves and sensitory organs 
are found to exist in some of the higher developed 
sponges, as they appear to shrink when touched. 
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These beautiful and useful objects are woven of a 
material that is chemically allied to that spun by silk 
worms. The cells on the outside of the skeleton (which 





SECTION OF A SPONGE WITH DESCRIPTION 
OF ITS STRUCTURE 


EXPLANATION 

A. Vertical section of outer layer, magnified 75 
times ; p. pores or openings of canals for conducting 
water which flows to a, sacs; e. canal for expulsion 
of water; g. early stages of spores. 

B. Sac, transversely divided, 800 diameters, 
showing Sponge particles with cilia. , 

C. Sponge particle, highly magnified; f. cilium ; 
m. collar; mn. nucleus; c¢. contractile vesicle. 


is the sponge of commerce) can procure food and oxygen 
easily. The cells inside effect this by means of cilia, 
whose duty it is to whip the water charged with food 


and oxygen through innumerable canals, when having 
served its purpose it is driven out through other canals. 
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It has been aptly said by Huxley that the whole 
sponge resembles a kind of submarine Venice, ‘‘ where 
the people are ranged about the streets and roads in 
such a manner that each can easily appropriate its 
food from the water as it passes along.’’ When found 
at the bottom of the sea the sponge is covered inside 
and out by a gelatinous substance which absorbs par- 
ticles of floating matter from the currents of water, 
and those particles that the sponge finds suitable for 
its nourishment are absorbed by the inner coating and 
digested. Those particles which are not nutritive are 
immediately rejected. 

Reproduction of the species is effected particularly 
by gemmation. The little gemmule is carried out by 
the exuding water, and fastens itself to a piece of rock 
or weed, and the life of the sponge begins over again. 
The gelatinous matter is distributed in a fibrous 
network in a definite pattern in each species. 

An examination of the living sponge shows it to be 
covered by a well-defined skin in which are found blunt 
little spicules at more or less regular intervals over the 
ends of the principal channels of the sponge which 
supports them. Distributed over the surface are sieve- 
like membranes which lead into the interior of the 
sponge by numerous minute pores into many small 
pear-shaped chambers. These greatly increase in dia- 
meter until they open upon the surface of the sponge in 
one of the much conspicuous pores known as “ Osculae ”’ 
or, as the fishermen call them, “ eyes.”’ 

Before giving a further description of the place given 
by marine scientists to the sponge in the scale of Nature, 
it might be well to record the fact that considerable 
doubt existed amongst scientists for a long period as 
to whether the sponge belonged to the animal or the 
vegetable kingdom. In the Universal Magazine for 
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September, 1766, there is a contribution from John 
Ellis, of Grays Inn, who says: ‘‘ Among those animals 
commonly called ‘ Zoophytes’ you may discover an 
evident approximation from the rudest irregularly 
formed sponge (which is the lowest being which I have 





GROUP OF MANDROUKA FINE TURKEY 
CUP SPONGES 
The finest of Turkey sponges 


yet observed to have the appearance of animal life) to 
the most beautiful and elegant red coral. 

‘The nature and formation of sponges having never 
yet been thoroughly investigated, every attempt to 
explain this dark part of Nature must give satisfaction 
to the curious. If we consult the ancients we shall 
find that in the days of Aristotle the persons who made 
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it their business to collect these sponges perceived a 
particular sensation like shrinking when they tore them 
off the rocks, and in the time of Pliny the same thing 
continued, their having a kind of animal life in them.” 
After this time no attention was paid to this kind of 





GROUP OF MANDROUKA HONEYCOMB 
SPONGES, THE BEST OF ALL HONEY 
COMBS 


knowledge, and there still remained the doubt until the 
illustrious Count Marsigli pronounced them “‘ vegetable,” 
as he did all the corals “ Alcyoniums.”’ It further goes 
on to state that: “ Donati very judiciously says that 
the invaders of sponges such as small shells, stones, 
and a variety of different worms which perhaps live on 
the gelatinous part of the sponge, are not the fabricators 
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but the inhabitants therein, and states ‘ Alcyoniums ’ 
to be of animal origin, in which he has discovered evident 
marks of sensation.” 

It is a long step from such opinions as these to those 
held by scientists at the present time. When the 
sarcode is removed from the sponge the skeleton of the 
animal remains behind, and it is this skeleton which is 
the sponge of commerce, and is probably by far the 
most useful thing obtained from the bottom of the sea. 

The finest in texture, the softest and most valued, 
because of its lasting properties, is the FINE TURKEY 
or LEVANT sponge (Euspongia officinalis). The other 
two principal varieties are the Hippospongia HONEY- 
COMB (Eng.), Vemnise (Fr.), Pferderschwamm (Ger.), 
and the ‘‘ Zimocca,”’ Euspongta zimocca, Fine dure (Fr.), 
which is not so soft as the others. 

These three species are found at depths varying from 
about three fathoms to one hundred fathoms, along 
the whole of the Mediterranean coast, including its 
various indentations and islands, except the western 
half. There are also large sponges which grow to a 
considerable size of a very fine texture, which from the 
fact of their growing in thin large flapping pieces are 
called ‘‘ ELEPHANT Ear ”’ sponges, Lagofitas (Gr.), and 
also sponges which the fishermen call ‘“‘ WILD ”’ sponges, 
which are not flexible or absorbent, and are therefore 
thrown back into the water as useless. 


CHAPTER IV 


SPECIES OF SPONGES AS KNOWN IN THE WORLD OF 
COMMERCE TO-DAY 


Five varicties named—Details given of regions from which 
different qualities are obtained—Islands mentioned from 
which sponges are obtained—Estimate of sponges taken by 
Greeks—Fishery season—Licences paid and taxes imposed— 
Different methods mentioned by various nationalities. 


(1) The Fine Turkey Cup. 

(2) The Fine Turkey Solid. 

(3) Zimocca or Brown Turkey. 
(4) Elephant Ears. 

(5) Honeycomb. 


THE above-named five kinds are again subdivided by 
sponge merchants into numerous sorts, generally known 
by the locality from which they come, and the mode of 
fishing by which they are obtained. These are still 
further distinguished by grades of quality, and even by 
the nationality of the fishermen who take them. 

West of the imaginary line from Tunis to Sicily the 
fishery is unimportant, and the finer varieties, the toilet 
and cup sponges, are never found. To the east of this 
line the fishery becomes more and more important, the 
supply from the Adriatic, Aegean Sea and the Levant 
is smaller than formerly, owing to the long continued 
over-fishing to meet the ever-increasing demand for 
these and similar qualities. The most important 
developments of the fisheries on the African coast from 
Alexandria to the Western Frontier of Tunis have taken 
place during the last half-century. 

The very finest grades come from the south-eastern 
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part of the Mediterranean, and the quality deteriorates 
as one goes westward along both the north and 
south shores. There are also sponges of considerable 
value in adjacent waters of the Mediterranean Sea, such 
as the Dardanelles, Sea of Marmora, the Bosphorus, 





FINE SPECIMEN OF ELEPHANT-EAR 
TURKEY CUP 


Circumference 3 ft. 3 ins. 
Height 10 ins. 


and parts of the Black Sea, but the quality appears to 
be inferior and the quantities are less in the order 
named. 

In the Red Sea there are many sponges, but their 
quality is so inferior as to make them even not worth 
the freight that has to be paid for their transference to 
England. 

The Greeks, both all over the Mediterranean and 
those coming from the Islands which formerly belonged 
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to Turkey, are the chief fishermen, dealers and mer- 
chants in sponges. The Italians inhabiting old Greek 
Colonies, like Trapani and Torre del Greco, to a much 
smaller extent practise the craft of fishing, but their 
produce is more generally purchased by merchants of 
other nationalities. 

Some beds of sponges have been discovered in the 
Balearic Islands, and a few on the coast of Spain itself, 
but the results of the fishing of these sponges have not 
been encouraging. The sponge beds about the Greek 
and Turkish islands and the Archipelago, as will be 
seen in our historic survey of sponges mentioned in 
Greek literature, have been the most important, not 
only in ancient times but are practically so at the 
present time. They are situated generally in the 
Aegean Sea, the Gulf of Salonica, the Dardanelles, the 
Sea of Marmora and the Bosphorus. The greater centres 
are the Cyclades and the Sporades Islands, near the 
islands of Rhodes, Cos, Symi, Calymnos, Samos, Patmos, 
Hydra, Kranidi, Aegina, Cyprus and Crete. The sponge 
beds of this entire region are less prolific than formerly, 
and this is no doubt due to the employment of the 
diving machine. Considerable mortality is ascribable 
to the use of the Scaphander or diving apparatus, but 
it has become absolutely necessary to use it in order 
to keep up the supply of sponges, so enabling the 
workers of this very large industry to earn a decent 
though difficult living. 

Many of the best sponges are found in crevices, caves, 
and under over-hanging rocks, which abound along the 
shores of the various islands above named, and are 
inaccessible to other methods of sponge fishing. Sponges 
so obtained are found to be dense and fine. 

A very large number of vessels under the Greek flag 
employ many thousands of men in the sponge fisheries. 
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The Commander of the Greek hospital ship Kreta 
estimated that the value of sponges taken by Greeks 
so far back as 1902 in various districts of the Mediter- 
ranean amounted to £200,000, but this is too low an 
estimate by far of the real value of the cargoes brought 





MEDITERRANEAN HONEYCOMB 
GROWN ON ANCIENT WINE JAR 


to the various ports and depots, and these could not 
be ascertained until they had been thoroughly examined 
by experts. 

The sponge fisheries of Crete, which are very impor- 
tant, are carried on entirely by fishermen from other 
Greek islands, who arrive in the spring and return in 
the autumn to their native places with their catches. 
The use of the scaphander was prohibited in the waters 
of this island in former times, but it is in use now. 

Very good sponges are obtained from the beds which 
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surround the islands of Cyprus. In May, 1907, a new 
' bed was discovered stretching off Port Said towards 
the north-east for a distance of about fifty miles. 
The fishermen who exploited this bed came from the 
Greek islands. Very good sponges are also found all 
along Syria, hence the French description of the 
beautiful fine Turkish variety known as Fine Syrte. 
These sponges are both of the cup and solid Turkey 
description. 

The sponge beds off the Egyptian coast extend from 
the vicinity of Alexandria to the Tripolitan frontier 
and are continuous. Adjoining are the sponge grounds 
which reach along the coast westward and beyond 
Benghazi. Those sponges which are named after the 
latter place and Mandruka are looked upon as the very 
finest produced by the sea. This applies especially to 
the honeycomb variety. 

The sponge beds of Tripoli have been under the sway 
of the Italian Government since the Italo-Turkish War. 
These beds extend between the Gulf of Bomba and 
the region about Benghazi, and from Misrata to the 
frontier of Tunis. Some of the sponge banks extend 
as much as twenty miles from the shore, where their 
quality is found to be better than that of the sponges 
found nearer the coast. 

The fishery season is from April to October, but a 
few of the more hardy crews of divers work at other 
times in the vicinity of ports offering safe refuge in bad 
weather. The Tripoli grounds, which are situated 
between Tunis and Misrata, have Tripoli as a centre and 
market-place, and were first exploited on a fairly large 
scale about 1889. The scaphander vessels are numerous 
here and are all Greek. The trawlers or dredgers 
are principally Italian. During the time of active 
fishing, the Greek Government formerly maintained at 
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Tripoli a shore hospital and a hospital ship for the 
benefit of the divers and sailors meeting with accidents 
or injury by the reckless use of the diving apparatus. 

Various licences are paid for the privilege of fishing 
by the boats. The value of these sponges is not so 
great as that of those from further east of the same 
coast, that is to say, Mandruka and Benghazi, the 
sponges being darker in colour and inferior to those 
obtained in the last-named locality. 

The Tunisian sponge beds lie between Bibau Sarsis 
near the Tripolitan frontier, surrounding the Islands of 
Gherbis (hence the name of Gerby given by the French 
to the honeycomb sponge from this neighbourhood, 
which is a very tough and hard kind of honeycomb, 
unsuitable for the toilet and therefore employed chiefly 
for cleaning purposes), in the Gulf of Gabes, in front 
of Sfax, about the Kerkennah Islands and along the 
coast in front of Monastir and Susa. All known methods 
of sponge fishing are employed in these waters, Le. 
wading, naked diving, harpooning, dredging and diving 
with the scaphander. The seasons vary with the 
methods employed, naked diving and harpooning being 
carried on in general from October to January, this 
season being the time when the bottoms are cleansed 
of vegetation and the sponges are plainly seen. The 
use of the scaphander and the dredge is physically 
possible throughout the year. Wading is practised by 
natives only, especially those of Kerkennah and Gherbis. 
The harpoon is employed by natives, Sicilians, Maltese 
and Greeks. The dredge is used by Sicilians and Greeks, 
while the latter alone employ the scaphander. Many 
of the native sponge fishermen sell their catch naturally 
in an uncleaned condition (péche noire), but the foreign 
fishermen clean their produce (péche blanche) before 
selling it. 
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Before the end of the last century a great revival of 
the fisheries near the Islands of Lampedusa stretching 
south and south-west for a long distance, and also those 
near Pantellaria, took place. The amount fished was 
very considerable, and after the beds had become 
depleted to some extent, they were left alone. The 
Italians used harpooning and dredging processes chiefly, 
while about half of the Greeks employed the scaphander. 


CHAPTER V 
METHODS OF FISHING IN MEDITERRANEAN 


Wading—Naked diving, modern naked diving (illustration)— 
Harpooning (illustration)—Trawlihg, ‘‘ Gangava *’—Machine 
diving, ‘‘ The Scaphander ” (mention is made in a succeeding 
chapter, entitled ‘‘ Florida Sponge Fishery,’”’ in which this 
subject is dealt with fully). 


THE methods employed in fishing for sponges in the 
Mediterranean are essentially the same as those em- 
ployed in Florida, with the addition of naked diving. 
The same methods are also employed in the great 
Bahama fisheries, excepting the use of the diving 
apparatus. 

Wading was probably the first method of sponging 
used in the Mediterranean, but with the practical 
extermination of the sponge in shallow waters it has 
disappeared as a feature in the fisheries, except in a 
few places along the coast of Tunis. The natives of 
Gherbis and Kerkennah obtain some sponges in the 
same manner, wading to their necks in the water when 
the sea is smooth, detaching them with their feet and 
kicking them within reach of their hands, and occasion- 
ally diving for them. The sponges are, as aforesaid, 
inferior in quality. 

Naked Diving is another ancient method. It is the 
early method of diving so eloquently described in 
prose and verse by the ancient Greek writers. It is 
practised principally by the Greeks of the Archipelagos 
and Syrians. It is commonly reported and believed 
by some that the most skilled divers come from the 
islands of Calymnos and Symi, and that some of them 
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can descend to the enormous depth of 250 ft. If this 
be true, it is far in excess of the depth reached by divers 
in the scaphanders, as they do not exceed 200 ft. ; 
they ordinarily remain under water from one to two 
minutes, resting about thirty minutes between dives; 
but experts sometimes stay down for three minutes. 

Diving. The ancient divers held a lead weight attached 
to a cord which was held by a man in the boat carefully 
in his hand so that he could feel the pull of the diver 
immediately he wanted to rise to the surface. The sea- 
bottom being reached, holding on by the rope, the 
diver gathered what sponges were within his reach, 
which he deposited in a net bag that was attached 
to his body. 

Modern Naked Diving. The improvements effected 
by the experiences of the past are taken advantage of 
by the divers of the present time. The stones are 
shaped as indicated in the drawing, and by holding 
them in certain directions the diver can reach the 
bottom at the spot where the sponges have been sighted. 
This apparently simple improvement has resulted in 
great benefit to the collecting of sponges. 

Despite the arduousness of the work, the divers are 
able to follow it for years, as they are hardened by 
training from boyhood. They are therefore never 
attacked by the serious maladies to which machine 
divers are subjected, but, owing to the brevity of their 
stay under water and the length of the intervening 
rests, they cannot work over such a stretch of time as 
the machine divers, and their working time is short. 
It is obvious that this method of sponge fishing is best 
suited to an uneven bottom, too rough for a dredge. 
The sponges secrete themselves in crevices or under 
overhanging ledges, which make them invisible to the 
ordinary harpooner, and also in places where the reefs 
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MODERN SYSTEM 


Diver with shaped stone, rope attached to stone 
and to his body by means of connected rings 
fastened to his wrist and to the rope 
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are so sharp as to make the use of the diving machine 
dangerous, both as regards the air-tube and the diver’s 
dress. This method of diving is usually carried on 
from small boats, the crews being paid stated wages, 
while the diver works partly on wages and partly on a 
sharing-out principle, as is explained more fully in a 
following chapter. 

Harpooning. Historically speaking, this is the third 
method of sponging, and has been used in the Mediter- 
ranean for many centuries. It is still employed on 
nearly all the sponging grounds where the water is not 
too deep. The ancient and modern instruments em- 
ployed are very much of the same pattern, the ancient 
being a trident with one handle and having three points, 
whereas the modern is a far more effective instrument 
for it can be lengthened by additional handles so that 
it can reach four or five times the depth of the old 
instrument. The number of points varies also. The 
Tunisian Fouchgar has two barbed points, the Sicilian 
Fuscina has three points, the Greek Kammaki has four, 
while the Dalmatians use a three-pointed instrument. 
These all have the tines straight instead of curved as 
are those used in Florida and the Bahamas. 

The water telescope is merely a bucket-like instru- 
ment with a glass bottom, which breaks the angle- 
producing characteristic of water when looked at from 
above. The harpooner looks through this water glass 
while bending forward with a cushion placed under his 
chest over the bow of the boat to scan the bottom. 

When the Greeks go to the fishing grounds, which may 
be a week’s sail from their own port, they are convoyed 
by a depot boat in which they live, and to which their 
catches are transferred when opportunity offers. 

Owing to the sponge being torn or rent by this method 
of harpooning in the process of fishing, the sponges 


Fd 


(2) 





(3) 


MODERN DIVERS STONES 


Stones used by diver, who, by holding them in the 

positions shown, can direct himself (1) to the right, 

(2) to the left, (3) in direct line with his boat; the 

distance he attains teing in proportion to the angle 
at_which he holds it 
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taken are less valuable than are those obtained by 
diving. 

Another curious instrument occasionally used on the 
Dalmatian coast consists of a pair of tongs, one leg of 
which is attached to a pail and the other operated by 
a cord. 

Trawling. A trawler is of large size, and has been 
used for many years by the Greeks, Sicilians, Neapolitans 
and Maltese, on the coast of Africa and the banks of 
Lampedusa. A part of the frame which scrapes the 
bottom is a round iron bar of about three inches in 
diameter, the ends being bent at right angles for a dis- 
tance equal to the desired height of the frame, and 
connected by a stout wooden bar to form the top. 
The ends of the frame are frequently made by short 
wooden bars fitted into sockets in the upturned ends 
of the iron bar. 

The trawl can be employed on smooth bottoms only, 
as the frame is liable to foul, and the net to be torn 
on rough rocks, but it can be used at all seasons o1 the 
year and in all ordinary weather. It is much com- 
plained of for its destructiveness, the charge being 
made—with apparent justice—that it tears loose or 
crushes all sponges in its path, both large and small, 
and that not only is a considerable portion of the catch 
inferior, on account of the small size, but that many 
sponges are torn loose and not brought up at all, being 
left to die on the bottom or to become rollers. In 
some localities the Gangava (or trawl) is prohibited in 
depths of less than a prescribed minimum. In Egypt 
the limit is fixed at 80 metres and in Cyprus it is entirely 
prohibited. It is used principally on the African coast 
and on the banks of Lampedusa. This method is dis- 
cussed fully in a succeeding chapter entitled the Florida 
Sponge Fishery. 
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Machine Diving. The scaphander was introduced 
into the Aegean Sea and the Levant about 1866, and 
at once came into such general use among the Greeks 
that ten years later about 110 machines were in active 
service. 

From the time of its introduction, the diving dress 
has met with active and sometimes violent opposition 
from the spongers using the older methods. During 
recent years it has been opposed on hygienic grounds, 
and, since 1892, mainly through the efforts of Mr. 
Chas. Flegel, its use has been prohibited in Austria- 
Hungary, Egypt, Crete and Samos. Turkey also passed 
prohibitive laws, but they were not enforced and have 
been repealed, and the interdiction formerly existing in 
Cyprus has been removed. Italy and Greece have 
placed restrictions on the depths to which the divers 
may go, but this law is more or less ignored. The 
Greek regulations prohibit all diving at greater depths 
than 127 ft., and, until recently, regulated the period 
for which the diver could remain submerged at various 
depths. 

Some divers are injured or killed by accidents to the 
diving dress or hose, but the chief danger to which 
they are exposed is Caisson disease, which is a frequent 
consequence of working in depths of over 60 ft. This 
malady is caused by the absorption of gases of com- 
pressed air and their release as bubbles in the blood 
vessels and tissues upon decompression, especially if 
the latter be rapid as in the quick ascent of the diver 
from the bottom. In Caisson work rapid decompression 
is guarded against by gradual transition from higher to 
lower compression in the air locks, or in carefully 
regulated diving with the scaphander by slow ascents ; 
but in sponge diving these precautions are ignored, 
with the result that many of the divers become paralyzed 
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DIVER ON SEA-BOTTOM 


Diver at work, showing how he can walk around 
the stone, while not displacing it 
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and a considerable number of them are killed. Flegel 
states that the average yearly mortality among the 
Mediterranean divers reaches the almost incredible pro- 
portion of nearly 20 per cent, and the cases of more or 
less serious illness of nearly 25 per cent, but these 
percentages are greatly exaggerated by this idealist, 
who allows himself to be carried away by his enthusiasm. 

The fishing by diving apparatus is mainly in the 
hands of Greeks from both the Grecian and Turkish 
islands. 


CHAPTER VI 
SPONGE FISHING IN THE BAHAMAS 


SPONGE fishing in the Bahamas dates from about 1841, 
when the value of the native product was recognized 
by a French sponge merchant who was wrecked in the 
vicinity of Nassau, the capital, and who shipped a 
sample lot to Paris. The author has met a relative 
and subsequent partner of this merchant, and was in 
intimate relations with him for many years. This 
gentleman had lived for a number of years in Cuba 
and in the West Indies generally, and his perfectly 
wonderful knowledge of Spanish assisted him greatly 
in the carrying-on of his sponge business. He directed 
his business from Paris, where the author was born— 
of British parents, of course—and where the acquain- 
tance of the merchant referred to was strengthened 
into friendship. 

The author’s acquaintance with the Bahamas came 
to him at an early age, owing to the fact that his uncle, 
Mr. Edward Brown, who was a member of the Bahamas 
Legislative Council, was resident there for many years, 
and shipped the largest quantity of sponges exported 
from the Bahamas at that period. He ultimately died 
there. 

The trade in sponges on the Bahamas has steadily 
grown for many years until, shortly before the Great 
War, it had attained the large quantity of nearly 
2,000,000 Ibs. annually. 

Sponges: Their Importance to the Bahamas. (From 
particulars officially supplied by the Board for the 
protection of marine products.) The sponge trade has 
been called the backbone of the colony, and if it were 
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not for the continuous influx of sponge from the marine 
gardens of the Bahamas our commercial standing would 
be insignificant. However, the sponge is the one in- 
exhaustible product of the Bahamasian waters, and it 
has gradually won its way to the very first place in our 
exports. 

Fifty years ago the sponge trade was but a small 
item in our accounts. The business was carried on by 
a few independent dealers who bought sponge from 
itinerant fishermen and slowly and laboriously prepared 
them for export. The catch was small because there was 
no capital to exploit the large sponge fields, nor was 
there the incentive, as the prices paid were far from 
attractive to the sponger. 

As sponges became better known, the demand in- 
creased. The low prices induced merchants abroad to 
speculate, thereby commencing to displace the high-priced 
Mediterranean goods. With the increased demand better 
facilities for fishing were employed. Larger vessels began 
to make sponging voyages, articles were signed and 
“ outfitting,” which means the advancing of provisions 
for the vessels and a certain amount of money for 
the crew. It thus became an organized trade and con- 
sidered an industry. 

A company was formed and an exchange built where 
sponges are sold by sealed tenders to the highest bidder. 
Sponges are landed here, and each lot is registered by 
brokers, giving their own initials to indicate who are 
the sellers. Slips of paper, on which are recorded each 
lot for sale, are handed to the respective buyers. The 
buyers examine each lot, judge their values, and then 
place the amount of their own estimation opposite each 
lot. These slips are then returned to the broker who, 
after comparing them all, declares the lot to the highest 
bidder. 
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There are several great sponge fields in the Bahamas 
and many minor ones. The former are ‘“‘ The Mud,” 
a shoal with a peculiar marl bottom, 64 miles wide and 
200 miles long, located to the south of Andros Island 
between Santarem Channel and the Great Bahama 
Bank, having the Gulf on the east. From this field 
sponges are harvested in amazing quantities. In the 
month of December, 1915, 1,500,540 Wool and Velvet 
sponges were offered for sale, all of which were hooked 
from ‘The Mud.” The Grass sponges hooked at 
this time amounted to ten times this quantity, to 
say nothing of Reef, Yellow, Hardhead and Glove 
sponges. 

The next largest field in productiveness, if not in 
extent, is the ‘‘ Abaco Bight,’”’ which produces a much 
finer grade of sponge than “The Mud,” the Wool, 
Velvet and Grass sponges here obtained being much 
more closely woven and extremely smooth and tough. 
This bed is 138 miles long and 50 miles wide, though 
in parts it is but 10 miles wide. 

“The Current Beds,” lying off Eleuthera Island, 
represent the next in size to “‘ The Mud,”’ and are famous 
for their fine variety Wool which is very valuable. 
The great depth at which these beds are situated makes 
fishing very difficult, as spongers have to use poles 
35 to 40 ft. in length. 

“The Exuma Fields ”’ are 155 miles by 96 miles, and 
“ Acklins,’’ where the finest variety of Bahama sponge 
is grown, 1s but 33 miles by 23 miles. 

The minor beds are ‘‘ Bimini Banks,” ‘‘ Bahama, or 
the Westward,” ‘‘ Southern Mud,” ‘‘ South Side,” and 
many others too numerous to particularize, but where 
excellent sponges are found though in small quantities. 

There are seven varieties of sponges in their respective 
order of value as follows: Wool (Eguina gossipina), 
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Velvet (Meandriformis), Reef (Tubilifera), Hardhead 
(Dura), Yellow (Colosta), Grass and Glove. 

Sponges are fished in the following manner: Two 
men set out in a boat, one is the oarsman, technically 
called the ‘‘ sculler,” the other fishes the sponges and 
is called the “hooker.” The latter carries a water- 
glass, which consists of a bucket with a glass bottom 
through which sponges can be easily seen at any depth, 
and a long staff with a pronged hook at one end. When 
a sponge is located (a sponge growing in the mud does 
not expose more than one osculum or two), the hooker 
signals with his hand and the sculler brings the boat 
to a standstill. The hooker then lowers the staff and 
by a dexterous movement of the wrist inserts the hook 
in the roots of the sponge and wrenches it free from 
the bottom. A law which is strictly enforced prevents 
the gathering of sponges in any other way than that 
described here. 

When first taken from the water, the sponge presents 
a very different appearance to when it is seen on the 
dealer’s counter. The entire body including the canals 
and osculums, are coated with a fine, black gelatinous 
substance. This is the flesh of the invertebrate and has 
to be removed before the sponge is fit for market. 
The process of cleaning takes from five to eight days. 
The sponge is allowed to die on the deck of the vessel 
aud is then thrown into a “ crawl,’ an enclosure made 
of stakes in shallow water. There the natural process 
of decay ensues, and the flesh drops from the fibrous 
skeleton and is carried off by the tide flowing through 
the enclosure. In a short time the sponge is ready for 
beating and the spongers, armed with “‘ gluts’”’ (short 
thick clubs), spring into the “ crawl” and pound the 
sponges vigorously, thereby expelling all the disin- 
tegrated matter in the pores of the sponge. This 
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thorough beating is very necessary, aS an improperly 
cleaned sponge is nearly worthless in the market. The 
buyers are very keen about ‘‘ dead meat,”’ as it is known 
to the trade, that is to say, portions of black jelly 
remaining in the centre of the sponge, not discernible 
to the untrained eye, but which is quickly detected by 
the expert, who will shun the sponge containing it. 

When thoroughly cleaned, the sponges are stored in 
the hold of the sponging vessel and brought to Nassau 
for sale. The sponger’s troubles are, however, not yet 
ended, for if the stowing is too compact, or the sponge 
too moist when stowed away, they are likely to become 
heated and rotten. Should the vessel experience bad 
weather and the sponges get wet with rain water, they 
would unless promptly dried, turn red and materially 
depreciate in value. 

In 1904 a Government Board was formed for the 
protection of marine products. The chief object in 
view, however, was to preserve the valuable sponge 
species, which were threatened with extinction by care- 
less and indiscriminate fishing. This Board has done 
much to protect the sponge beds from depletion. Cer- 
tain areas are closed to fishing for years at a time, thus 
giving the species opportunity to thrive and increase 
undisturbed. 

The Board also restricts the fishing of certain small 
sponges, so that a sponger is penalized who gathers 
sponges under the size mentioned in the Board rules. 

The Board has also engaged in sponge culture, and 
at Exuma and Acklins they have small cultivations 
which are progressing very favourably. The secretary, 
Mr. H. C. Christie, has invented a disc which he uses 
exclusively in his planting operations. This disc is 
non-reversible, that is, it cannot turn over when thrown 
into the water and requires no support for the sponge. 
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By a contrivance made on the disc, the cutting is 
attached directly to the disc and need never be reset 
again, as the grown sponges can be removed in such a 
way that, although the sponge is not injured, a bit of 
it is left on the disc, and will grow into a new sponge. 

The sale of sponges has increased rapidly since the 
Board was formed in 1904. In 1919 the sales amounted 
to £110,560. In 1907, the first year in which the Board 
took statistics, the sales were, exclusive of the returns 
from the ‘‘ Abaco Bight ’’ which had been closed for 
three years, not quite £79,000, while the best year, 1917, 
equalled £152,282. 

The latest statistics compiled by the Board show 
that 2,535 vessels and boats of all kinds are employed 
in sponging, the crews of which number 4,040 men 
and boys. 


CHAPTER VII 
SPONGE FISHING IN CUBA 


THE sponge beds in Cuba lie principally on the north 
coast, and certain parts of the south coast. The pro- 
ductive beds of the north coasts are amongst the Keys, 
between Cardinas and Nuevitas. These were known 
before the discovery of the Batabano grounds, and were 
worked by the Bahama spongers under licence from the 
Spanish authorities. The sponges are found in shallow 
water within and about the line of Keys which skirts 
the Nicholas and Old Bahama channels, opposite the 
important beds of the great Bahama Bank. This 
region is the source of practically all the Cuban Reef, 
Hardhead and Silk Grass. Sheepswool from the north 
coast are stronger and better than the products of the 
south coast. Some of the Sheepswool sponges fished 
in these waters suffer but little in comparison with the 
vaunted choice products of the Florida Keys, and are 
as valuable as some of the rougher Mediterranean 
sponges. The centre of this fishery is Caibarien. 

Very important beds on the south coast lie in the 
vicinity of Batabano, between the Island of Pines and 
the main island, from Cayos de Felipe to Cabeza del 
Este. Numerous small islands, Keys and rocks are 
dotted over this region where the bottom is less than 
three fathoms generally, and in some places there 1s a 
maximum depth of six fathoms. Outside the banks 
in the Caribbean Sea the bottom slopes suddenly to 
profound depths. The grounds off Batabano were 
discovered in 1884, and an attempt was made to monopo- 
lize their exploitation. Fortunately the attempt was 
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frustrated and the fishing was made open to all 
fishers. 

Methods of the Fishery. It is instructive to know 
that experiments with the scaphander and naked diving 
were tried, but they both proved either expensive or 
inefficient. A kind of grapnel dragged over the bottom, 
the method of hooking essentially similar to that prac- 
tised in Florida and the Bahamas, finally became 
established as the most satisfactory and effective. 
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It is the method now generally employed, though a 
few sponges in the shallower waters are taken by 
wading. 

Sponge Fishing in British Honduras. About 1895 a 
special concession for a duration of two years was 
granted to the firm of Cresswell Brothers, of London, 
by Act of the British Honduras Parliament. As soon 
as the necessary arrangements were completed, the 
above-named firm sent over a number of Greek divers 
and fishermen to Belize with all the apparatus neces- 
sary, except the boats, which they obtained on the 
spot. The object of the concession was to thoroughly 
investigate the coasts of the colony and the adjacent 
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waters, the firm being entitled to the value of all the 
sponges that were fished. 

By far the largest quantity of sponges so obtained 
were of the Velvet type but somewhat hard. Other 
kinds were found, but in insufficient quantities to 
repay the use of the diving apparatus. This expedition 
worked for nearly two years, and went as far as Yucatan 
and Cozumel Island. After charting out the waters 
and packing up the large quantity of sponges accumu- 
lated, the expedition returned to Greece via New York. 
It was under the direction of Mr. George Brown, a 
cousin of Messrs. Cresswell, a resident at Aegina, Greece, 
who, has lived there as their agent for so long a time 
that he has become as Greek as any of the Greeks 
themselves. He is the only Englishman resident on 
the island. 


CHAPTER VIII 
THE FLORIDA SPONGE FISHERY 


THE three kinds of Florida sponges best known to the 
English market are the Sheepswool, the Grass and the 
Yellow. The first has but little sale in this market, 
as it is found to be too high in price in comparison 
with the Mediterranean sponges of similar characteristics. 
Sheepswool has larger osculae than the Honeycomb, 
and it is not so durable. The first sponge fishers in 
Florida were settled at Key West in 1822, and the early 
inhabitants soon learnt, probably from the specimens 
thrown up on the beaches of the Keys, of the presence 
of several species of useful sponges in the surrounding 
waters. It is known that long before these became an 
article of commerce they were in use amongst the 
inhabitants, but it was apparently not until 1849 that 
they were given a commercial value. Before this time 
the entire sponge supply of the United States was 
obtained from the Mediterranean, and gradually the 
sponges from the Bahamas were introduced into the 
market, but the supply was in small quantities at 
first. 

The Sponging Grounds. The sponging grounds are 
broadly divided into two widely-separated areas, the 
‘“‘ Bay ” grounds, lying in the open waters of the Gulf 
of Mexico, and the “ Key” grounds. That there is a 
sponge-bearing bottom between the new grounds off 
Cape Sable and the mouth of Tampa Bay admits of 
little doubt, but notwithstanding that the fishing boats 
have traversed that region year after year in going to 
and fro from the Bay grounds, practically no sponges 
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have been taken there, owing mainly to the depth and 
almost constant turbidity of the water. A few spongers 
have reported seeing sponges but never in considerable 
quantities. 

The grounds as exploited and worked by the hookers 
up to the time of the introduction of the diving appara- 
tus in 1905 covered an area of 4,350 sq. miles, of which 
the ‘‘ Bay’”’ grounds obtained about 3,400 and the 
“ Key ” grounds about 950 sq. miles. 

Sponges grow neither on sand nor mud, nor primarily 
on grassy areas, but must have some firm, clean body 
to which to attach themselves when the small free- 
swimming larva is ready to settle down and assume its 
final fixed position and form. Among the Keys, the 
bottom mainly consists of sand, and more or less of 
calcareous mud or marl, either bare or, less frequently, 
supporting a grassy growth; while on the “ Bay” 
grounds it is generally sandy with more or less grass in 
the shallow waters close to land. In the channels and 
other places among the Keys where the currents run 
with sufficient velocity to scour the bottom, or the 
waves prevent the excessive deposit of silt, the coral 
rock is exposed and furnishes attachment to sponges. 
In the same way, on the “ Bay’ grounds the bottom 
is denuded by currents in the channels, as at the north 
end of Hog Island, and on the “ Buoy ”’ grounds above 
Anclote Quay, while off-shore there are rugged out- 
croppings of rock rising above the surrounding sand. 
It is upon these ‘spots of bar,” as the spongers call 
them, insignificant in area as compared with the adjoin- 
ing stretches of sand and mud, that the sponges occur 
in greatest abundance, attached to the rocky floor of 
the sea. 

Occasionally they grow on sea feathers, which in 
turn are anchored to the bottom or on mangroves ; 
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and considerable numbers are often found in the grass 
or in saucer-shaped sandy depressions surrounded by 
grass. Their occurrence in the latter places apparently 
contradicts the statement that they do not grow on 
grass or sard, but the contradiction is more apparent 
than real, as they have been in all cases originally 
attached but, either in the operation of sponging or 
by wave action, have been torn loose and, rolling freely 
over the bottom at the mercy of the waves, have finally 
been entrapped in the tangle of vegetable growth. 
Such sponges are generally almost spherical, have no 
“root,” and the surface is uniformly smooth from 
friction on the bottom and harsh from the excessive 
inclusion of sand grains. They are known as “ rollers ”’ 
or “‘ rolling johnnies,”’ and are often found in groups in 
sandy depressions, in grassy bottoms called “ turtle 
sets,’ from the erroneous supposition that these de- 
pressions are made by turtles. 

Bay Grounds. The “ Bay” grounds, which formerly 
held a secondary place commercially, now yield prac- 
tically the entire production of Florida sponges, the 
‘Key ” grounds furnishing hardly 9 per cent of the 
Sheepswool sponges and less than 13 per cent of all 
kinds. The ‘ Bay ’”’ grounds begin near Tampa Bay, 
and extend as far as St. Marks, a distance of 160 miles. 
As was known at the time of the introduction of the 
diving apparatus, this ground extended from a aepth 
of 10 or 15 ft. to rrom 7 to 12 fathoms, 20 to 40 miles 
from shore, but although the sponges have been seen 
in the greater depths, no sponging had been done in 
more than 8 fathoms, owing to the limitations imposed 
by the methods employed. Grass and a few Sheepswool 
sponges were taken in less than 10 ft. of water, especially 
in the early days of the fishery, but the bulk of the 
product was from between 20 to 40 ft., though in 1902, 
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owing to unusually favourable conditions, a heavy catch 
of fine sponges was made in water as deep as about 
48 ft. Several persons have reported seeing sponges in 
20 fathoms, and it is stated that, on at least one occa- 
sion, a sponge was brought up from 17 fathoms on a 
fish-line. Since 1905 the operations of the divers, who 
have gone as deep as 110 ft., have slightly extended 
this area, and as that method of sponging becomes older, 
and the shallower waters more exhausted, it can hardly 
be doubted that productive ground will be found in the 
greater depths. Should the “ Bay ”’ grounds be found 
to extend to a depth of 15 fathoms, about 3,700 sq. 
miles would be added to the area of sponge bottom, 
while if they prove productive to a depth of 20 fathoms, 
there would be added to the area developed by the 
hookers no less than 5,900 sq. miles, making a total of 
about 9,300 sq. miles of sponge-producing bottom, 
between Johns Pass and St. Marks, inside of the 
20-fathom curve. 

The bars, especially in the shallower water, are some- 
times moderately level expanses, but are generally 
rough and rugged with fissures, clefts, crevices, miniature 
precipices and overhanging ledges, in all parts of which 
the sponges grow like lichens clinging to the rocks, 
sometimes exposed to view from above, often hidden 
in semi-dark recesses, on the sides of upright walls or 
beneath projecting ledges. They are mingled with non- 
commercial sponges of many species, with sea feathers, 
sea moss and coral; and surrounded by a wealth of 
life—fishes, mollusca, crabs, shrimps and other crustacea 
of bizarre shapes ana brilliant hues, star-fish and sea- 
urchins of varied form and sea cucumbers, some per- 
manently attached to the rocks and others free to 
wander, yet finding on the bars rich feeding ground, 
oases in the vast desert of sand lying round about. 
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Compared with the total area of the sponge grounds 
the extent of these bars is small, noboay can say how 
small relatively, but it is from them, and practically 
from them alone, that the supply of sponges must be 
drawn. Their distribution is irregular in different 
sections of the ground and in different depths ; some- 
times there are great areas of white sandy bottom, 
quite devoid of rocks, and again the bars are compara- 
tively closely approximated over a wide range. 

Rock Island Region. The region so designated, taking 
its name from a small island about 22 miles to the 
eastward of St. Marks Light and as developed by the 
hookers, had an area of about 800 sq. miles, about 50 
miles of which, forming a strip of 2 miles off shore, 
yields Grass sponges in considerable numbers. Inside 
of the 5-fathom line the Rock Island beds produce 
Sheepswool sponges in great at-undance, though most 
of them are comparatively small. When first dis- 
covered, the sponges were larger; but owing to the 
intense fishery in the shallow waters they now have 
no opportunity to grow, if, indeed, their size has not 
become permanently impaired by the persistent and 
constant picking out of the larger ones, as appears to 
be the case in Sugar Loaf Key also. 

The Sheepswool sponges of this region are of fine 
quality, close and tough of fibre, of very convenient 
shape for the toilet or bath, being of loaf shape and 
conveniently held in the hand. They are of good 
colour, and bring a higher price than any American 
sponges; in fact, they may be described quite fairly as 
being the most valuable of all sponges that come from 
these waters. 

Anclote Region. Practically continuous with the 
preceding ground and also the following, the Anclote 
Region extends from St. Martin’s Reef to about Big 
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Pass, and, as known in 1905, covered an area of about 
290 sq. miles. At that time the depth in which the 
sponges were found extended from about 4 or 5 fathoms 
to about 8 or 10 fathoms; but the divers have, since 
then, taken large quantities in from 10 to 15 fathoms, 
and a few boats are said to have worked as deep as 
18 fathoms. The finest quality of Grass sponge known 
in Florida, as well as Sheepswool and Yellow, come 
from this region. 

There are many other Keys and Lakes, some of which 
form very long and practically continuous sponging 
grounds. 

Hooking. The sponge fishery was carried on by 
wading in the shallow waters adjacent to Key West, 
the sponges being pulled by hand. Later the sponge 
hook was introduced, originally a two-tined sharp hook 
attached to a pole of moderate length, but latterly the 
number of tines was increased to three, the type now 
universally employed. With the introduction of this 
implement slightly deeper waters were explored, the 
fisher standing in the bow of his boat, closely scanning 
the bottom for sponges and tearing them up with his 
hook as soon as discovered. To calm the ripples which 
interfered with their view, the spongers soon learnt to 
make use of oil. The oil is usually carried in a wide- 
mouthed bottle, and is sprinkled on the water in small 
quantities by means of a stick or swab. 

This method of sponging is still followed in the 
vicinity of ‘Key West,’ and among the “ Keys” 
where the depth does not exceed 5 or 6ft., two or 
three men, each with a dinghy, cruise about on little 
sloops, cooking, sleeping and living, and to some extent 
curing their sponges, in the most contracted of quarters. 


CHAPTER IX 
SPONGE DIVING IN THE GULF OF FLORIDA 


PRIOR to 1905, Messrs. E. J. Arapian of Key West and 
John K. Cheyney of Tarpon Springs, had each experi- 
mented with diving apparatus without material results. 
In the spring of this year, John Cocoris, a Greek, became 
convinced that the methods employed in the Mediter- 
ranean could be successfully employed on the Bay 
grounds. With the financial assistance of Mr. Cheyney 
he got together at Tarpon Springs men and material 
for the experiment. With the aid of some of his country- 
men who had had experience in the sponge fisheries of 
the Mediterranean, he remodelled a small sloop to suit 
the purpose of a machine boat, and in April of that year 
succeeded in obtaining a large quantity of good sponges. 

After this success, diving boats were built in New 
York and New Orleans, and some were even brought 
from Greece. By May, 1906, there were fifty diving 
boats at work and fifty-five more awaiting crews. In 
the beginning the crews were paid wages, which, under 
the competition for skilled men that developed, rose 
rapidly until the divers were receiving as much as 
$300 per month. The old system of advances or 
bounties, which had been the bane of the vessel owners 
during the pre-eminence of the hookers, was introduced 
on the diving vessels, and the owners competed against 
one another for the best men and even those of little 
experience and ability. 

These facts soon became known among the Greeks, 
and there was a heavy influx from New York and a 
considerable immigration from Greece, until within the 
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year there was a Greek colony of about 800 at Tarpon 
Springs. A few Americans also engaged in diving, but 
were less successful than the experienced Greeks and 
gradually dropped out of the business. 

The number of outfits by the middle of May was 
about fifty. The yield from Ist January had been no 
less than $250,000 and about $20,000 worth was coming 
in weekly. Under this heavy supply the price broke 
sharply and sponges which would have brought $8 to 
$10 per bunch in February were selling for $2.75 to 
$3 in May. Under these conditions the high wages of 
the earlier trips became prohibitive and the divers were 
placed on shares, their pay then being dependent upon 
their own skill and industry. Boats of the Greek type 
were speedily introduced and are now almost universally 
employed. 

Diving with Apparatus. Boats commonly used by 
the Greeks in machine diving are “ double enders ”’ 
with high bows and sterns and considerable shear, 
making them good, dry sea boats in any weather, either 
under way or at anchor, and they are spritsail rigged. 
More recently gasoline engines have been placed on 
many of the boats at work in Florida, the propellers 
being guarded by cages to prevent fouling of the hose 
or lifeline, an accident which might prove fatal to the 
diver at work. The machine boats are also provided 
with two pairs of stout crutches, to which the sweeps 
are slung by rope loops or grommets, and on each side 
amidships is a rail about 18 ins. high with a sackcloth 
curtain or screen stretching to the gunwhales. When 
not in use the oars or sweeps rest fore and aft on the 
crutches. On the starboard side forward is a heavy 
ladder, hinged so that it can be swung outboard, or 
stowed inboard as required and of sufficient length to 
extend 2 to 24 ft. below the surface of the water. This 
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is an essential feature of the machine boat, as without 
it the diver in his heavy cumbersome armour could 
only be brought aboard with extreme difficulty. The 
Greek boats have each a circular hatch forward in which 
stands the man using the water-glass. The machine 
boats of the Greek type are about 32 ft. long and about 
11 ft. beam on deck. Fully equipped with a good pump 
and gasoline engine for propulsion, they cost about 
$2,000. 

The pump is of the usual type employed in diving 
operations. It is placed amidships in the boat and 
when not in use is covered by a hatch to protect it from 
the weather. The diving dress consists of a helmet, 
breastplate, shoes and weights. The suits are of double 
waterproof cotton cloth with rubber between, and com- 
pletely cover the body, with the exception of the hands, 
a close-fitting rubber cuff being provided at the wrists 
and a heavy rubber collar or yoke extending across the 
breast, back and shoulders. The helmet is of tinned 
copper with three heavy glass windows at the front 
and sides and one obliquely above in the front. At its 
back are two valves, one with a connection for the hose 
and the other for the discharge of vitiated air. In 
some helmets the latter valve is automatic, but few of 
the Greek divers will use this, preferring those in which 
the escape of air from the helmet is regulated by the 
diver, the valve being held in place by a spring and 
released by pressing against it with the back of the 
head. The fresh air is conducted in flat tubes from 
the intake towards the front side of the helmet, serving 
the double purpose of supplying unvitiated air for 
respiration and preventing condensation on the window. 
The hose is of the best quality, covered with a canvas 
jacket to protect it from abrasion and with tight screw 
couplings between the sections, the weight of the unions 


SPONGE DIVING IN THE GULF OF FLORIDA 59 


being compensated for in the water by cork floats. 
The rest of the hose is of itself sufficiently buoyant when 
full of air. 

In preparing to descend, the diver puts on heavy 
woollen underclothing and stockings, and thoroughly 
soaps his hands and wrists to permit pulling on the 
rubber cuffs and to secure close contact at the wrists. 
With assistance he then crawls into his suit ; the breast- 
plate, covering the upper part of the breast, back and 
shoulders, is inserted inside of the rubber yoke, which 
is provided with eyes fitting over corresponding screw 
lugs on the breastplate and the two are clamped to a 
watertight joint with thumbscrews and brass straps. 
Stout weighted leather boots, brass or lead soled and 
tipped, are then securely strapped on the feet. In the 
meantime the interior of the helmet has been washed 
and the air supply tested by placing water in the helmet 
to determine whether the air bubbles freely through 
the intake valve when the pump is operated. The 
pump is then started slowly and the helmet secured to 
the breast by an interrupted screw, the joint being 
made watertight by means of a rubber gasket. The 
helmet is then lashed to the breastplate, the front and 
back weights of lead are lashed on, the hose brought 
under the left arm and lashed to the waist and the 
lifeline is fastened tightly around the body under the 
arms. 

The diver is then ready to descend, and, with his 
burden of about 200 lbs., is assisted to the side, where 
he either drops overboard or else climbs down the ladder, 
the pump being run more rapidly as needed to supply 
the air pressure commensurate with the depth in which 
the diver is working. 

The crew of a machine boat with their stations when 
at work is as follows: The divers, some resting while the 
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others are at work; these men are always particularly 
abstemious as to food and drink, no alcohol being used 
and the daily meals consisting of a cup of coffee in the 
morning and a hearty dinner at night when the day’s 
work is over. Three oarsmen ; the bow oars are pulled 
each by one man sitting down, but the stern oarsman 
stands facing forward and pushes two sweeps, which 
are balanced by heavy weights near the handles so as 
to reduce the fatigue of rowing. Two pump men and 
one relief who manages the hose when not pumping. 
One lifeline man, whose important duty it is to see that 
the lifeline is kept clear and that the signals of the 
diver are promptly regarded ; experienced and careful 
men are required for this station, as the efficiency of 
the diver’s work and not infrequently his life depend 
upon intelligent communication between him and the 
boat. One hoseman, the relief from the pump, who 
pays out or takes in hose as the diver moves away 
from or approaches the boat ; a surplus of hose trailing 
out in strong currents impedes the diver in his progress 
over the bottom, and, should the hose become fouled 
or kinked, the supply of air may be cut off with possibly 
serious results. When moving from place to place the 
hose-tender relieves the stern oarsman, and the bow 
oarsman and pump men alternate at their respective 
duties, thus obtaining some rest. On boats run with 
gasoline engines there is sometimes in addition a man 
to run the engine. 

The deposit or living boats are usually schooners, 
such as are commonly employed in the hook fishery, 
most of them between 10 and 20 tons register. They 
furnish the living quarters for the crew and a place of 
deposit for the sponges, most of which are cured aboard 
as done in the Mediterranean. 

The diver at the bottom of the sea regulates the air 
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supply with two purposes in view—respiration and a 
proper degree of buoyancy in his suit. If all is work- 
ing properly the suit is always more or less inflated, 
and in spite of the great weight of the man and his 
armour, 350 to 400 lbs. as weighed in air, he treads the 
bottom with a pressure of but a few pounds. Should 
insufficient air be liberated, the suit becomes still 
more inflated and its buoyancy will carry him to 
the surface, a method frequently employed in mak- 
ing ascent from moderate depths, but liable to pro- 
duce serious hygienic consequences if practised under 
greater pressures. If the pump be working too rapid- 
ly or too slowly he gives the proper signal by jerk- 
ing on the lifeline, and the supply of air is modified 
accordingly. 

In moving over the bottom the divers do not walk 
as do persons on land, a thing impossible owing to their 
levity and the resistance of the water. Their move- 
ments are rather a series of headlong springs or dives 
upward and forward with the body strongly inclined. 
As the diver finds the sponges, he tears them loose and 
places them in a bag which, when full, he signals to 
have pulled up on the lifeline and an empty one sent 
down. 

Siebe, a recognized authority, states that 150 ft. is 
the maximum limit for safe diving by physically sound 
men, and that the greatest diving feat known is a stay 
of 42 mins. in a depth of 201 ft. 

The ability of the diver to penetrate to a depth beyond 
that accessible to the hooker is of value only if sponges 
extend into the deeper water. That this is the case 
to some extent has already been demonstrated, but 
there is as yet no indication that the beds extend to 
depths equal to those attained in the Mediterranean. 
The advantage in the efficiency of the two methods at 
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depths of 40 ft. or more, where the hooker is approach- 
ing his limit, is vastly in favour of the diver, who can 
work there in average weather, while the hooker can 
operate only under very rare combinations of favourable 
conditions. 


CHAPTER X 
SPONGE BEDS AND MODES OF FISHING 


THE commercial sponges, where their beds can be fished 
by men, can never be depleted entirely. It is impos- 
sible so to denude the grounds as to leave none for 
reproduction, and where they become so depleted as 
to reduce the earnings of the fishermen to a bare living 
wage, the inevitable result is a reduction in the number 
of fishermen and the establishing of an approximate 
equilibrium between productiveness and the results of 
fishing. The point at which this equilibrium is estab- 
lished will vary, becoming lower with an increase in the 
value of the product and higher with an increase in 
the cost in the living of the fishermen. Both these 
conditions have contributed to the higher cost of sponges 
during the two later years of the Great War and the 
period that has elapsed since. Thus, while the sponges 
are never actually exterminated, there may be results 
amounting to commercial extermination, so that while 
the beds remain unvisited and practically abandoned, 
they soon recuperate and again become commercially 
productive. For instance, in the fishery tributary to 
the Benghazi market the only material variation in a 
period of five years can be traced to a difference in the 
intensity of the fishery, especially in the number of 
scaphanders employed. In Tunis, from statistics taken 
during a period of twenty years, the maximum yield 
has exceeded the minimum by about 25 per cent, and 
the last year of that period yielded a greater catch 
than any year previously recorded, with two slight 
exceptions. It is true that the number of fishermen 
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engaged and the number of boats employed has 1n- 
creased by about 33 per cent, with only a slight increase 
in the yield of sponges. It is difficult to say exactly 
to what this is due, as there have been changes in the 
regulations and methods of fishing, etc., but that the 
average catch per man is lower than in former years is 
an undoubted fact. 

The products of the banks of Lampedusa have 
decreased materially since the fishery attained its 
maximum yield. In the Mediterranean the dredge and 
scaphander are both blamed for the depletion of the 
beds, but which supposition is correct it 1s difficult to 
say. 

Strangely enough on the western side of the Atlantic, 
with the exception of Florida Gulf, neither diving 
machine nor dredge has been used. Hooks, the equiva- 
lent of the Mediterranean harpoon, were the only 
implements employed, and yet the complaints of 
lessening productiveness of the sponge grounds are 
quite as loud and apparently as well founded as in 
those regions where the scaphander is used. 

The popular idea that sponges grow at the bottom 
of the sea in greater proportion or at least as plentifully 
as potatoes in a field is entirely erroneous. A further 
extension of the simile of field produce would enable 
us to say that the plentifulness of sponges on the bottom 
would more closely resemble mushrooms in a meadow. 
According to statistics in the American Bulletin be- 
tween the years 1900 and 1904 inclusive, each man 
engaged in hooking produced an average of 100 lbs. 
Sheepswool sponges a year as compared with an average 
of 81 lbs. for the years 1905 to 1908 inclusive. The 
production per diving boat per month of actual opera- 
tion is, of course, much greater, but it shows the same 
irregularity as is found in the hooker’s production. 
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Hooking and harpooning are essentially the same and 
are limited by the same conditions. They can be 
carried on only when the weather is moderate and the 
water clear, and as the latter essential may occur on 
some beds only at intervals of several years, there 1s 
imposed in these methods of fishery certain natural 
close seasons which operate to protect certain beds by 
restraining the fishery for sufficient periods to allow of 
their recuperation. In most places, however, clear 
water is the rule, and in such cases hooking may be 
carried on for a greater or less part of each year. Asa 
rule whenever the beds are sufficiently productive to 
make it profitable they are worked beyond reasonable 
limits until, more or less gradually, the yield becofnes 
unprofitable and most of the spongers withdraw to other 
fields. A curious factor assisting the recuperation of 
the beds reserved for hookers 1s the regenerative growth 
of the fragments remaining attached to the bottom 
after the sponge is torn away. It often happens that 
the hooks are inserted above the base, and more or 
less of the root is left to grow into a new sponge. On 
frequently worked beds the spongers often find appar- 
ently large sponges which are so flat that the hooks 
cannot be inserted into them at all. This is the result 
of the small morsel of sponge left by an earlier fisherman 
growing into a flat mass. 

Machine Diving. The objections generally made 
against the use of the diving machine are principally 
two: v1z.— 

(1) That the divers, with their heavy leaden-soled 
boots, crush innumerable small sponges in walking over 
the bottom ; and : 

(2) That they take the large and the small sponges 
indiscriminately, leaving the bottom denuded of the 
growth essential for reproduction. 
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Anyone acquainted, either theoretically or practically, 
with the principles of diving will look upon this objec- 
tion as ridiculous. It might seem to the onlooker that 
the diver on the deck of his vessel is burdened until 
he is hardly able to walk, partly by the essentials of 
his dress, but largely by weights, which he deliberately 
adds, for the express purpose of enabling him to keep 
on the bottom when submerged. After his entry into 
the water, when his dress becomes inflated it is neces- 
sary to release air from time to time, not only for the 
purpose of respiration, but to prevent the buoyancy 
of his inflated suit from raising him to the surface. 
It is one of the well-known restrictions of working in 
the diving dress that, whilst a strong upward pull can 
be exerted, a vigorous lateral push can be put forth 
only when the diver can place his foot or some part of 
his body against a fixed object, while even a slight 
downward push or blow cannot be delivered unless the 
operator can anchor himself by holding with his hand 
or by other means. These restrictions in the employ- 
ment of his full strength all result from the lightness 
with which the diver rests on the bottom ; the ponder- 
ous and grotesque object which can barely stagger on 
the deck of the boat treading gently with but a few 
pounds pressure as he travels over the bottom. The 
weight of his tread consequently could seriously injure 
but very few of the smallest sponges, and as his foot- 
prints could not possibly cover more than a very small 
proportion of the ground on which he works, this 
objection to the diving machine may be safely discarded. 
The second objection, stated above, must be regarded 
more seriously. It has been stated that the diver is 
unable to distinguish accurately the sizes of the sponges 
owing to the darkness in which he works, while others, 
who advocate the use of the diving apparatus, claim 
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that he is in a much better position to do so than the 
hooker, who has to look through a deep stratum of 
water of variable transparency. It 1s obvious that the 
diver must have the advantage in this case as to the 
distinguishing between the smaller and the larger sizes 
of sponges, and he can thus therefore avoid any unin- 
tentional breach of the law. But so long as the under- 
sized sponges have a market, and breaches of the law 
are not punished, it 1s quite possible that most of the 
young sponges that come their way will be gathered. 
The conclusion of the matter is, as regards these waters, 
that in view of the increasing exploitation by means 
of the diving apparatus, the grounds now reserved to 
the hookers will not have the same power of recupera- 
tion in the future as in the past, and that without some 
expenditure of effort in the fishery the product of these 
beds will tend to fall at an increasing rate. The con- 
sequence of this will be that the principal seat of the 
sponge fishery will gradually move into deeper and 
deeper water until the limit is reached, either by the 
depth in which it proves practicable to work, or by the 
attainment of the limits of sponge production, which 
may be fixed by either the depth of water or the absence 
of a suitable bottom. 

The introduction of diving came at a time when the 
older method of sponging had finally demonstrated its 
inadequacy to supply the demand for sponges, and by 
developing new beds it has deferred the time when the 
Florida sponge beds will no longer be able to sustain 
the demands of the market. On the other hand, it 
will undoubtedly operate to retard the recuperation of 
beds already or about to become exhausted, and will 
of itself tend to depopulate the beds on which it is 
carried on, and indirectly the hooking grounds adjacent 
to such beds. What may be the ultimate result of the 
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introduction of the diving machine will depend largely 
upon the area and productiveness of the beds outside 
of the 8-fathom (48 ft.) curve. If they be four or five 
times as great as those of the beds within that limit, 
the ‘‘ Bay ’”’ grounds can support a profitable fishery 
for some years to come; but if they are no greater 
than there is now reason to suppose, the effects of the 
fishery will soon become apparent. 

Dredging or Trawling. The dredge or gangava is 
not used in Florida or the West Indies, but the testi- 
mony of European authorities and an appreciation of 
the effects of the dredge and beam trawl used by 
naturalists indicate that without regulation its effects 
must be disastrous. It has some justification if, when 
used in profound depths, it takes sponges wholly be- 
yond the reach of other methods of fishing ; but even 
then it would probably retard the recuperation of 
adjoining beds in shallower water. In the same manner 
as denudation by the scaphander would curtail the sup- 
ply of young sponges in shallower beds. — 

With the gangava there cannot be even such 
imperfect selection as is exercised by the hooker and 
the diver, and it is therefore a destructive engine, 
the proportion of young sponges brought up being 
correspondingly greater. On the banks of Lampedusa, 
where the gangava and the scaphander work practically 
side by side, it is stated, on the authority of Lucifero, 
that the refuse sponges brought up by the former 
constitute 25 per cent of the total catch, while but 
6 per cent of the divers’ catch is composed of refuse, 
small and seconds. On the same authority it is stated 
that, owing to the damage done to small sponges, it 
requires five years for banks to recover from the effects 
of dredging, and even then the crop is limited, while 
but two years suffice for the recuperation of beds 


SPONGE BEDS AND MODES OF FISHING 69 


exhausted by diving, and the crop then produced is 
comparatively abundant. While the hardships and per- 
sonal risks of the dredgers are negligible as compared 
with those attending diving, the effects on the beds are 
far more disastrous. 

Measures Proposed. The possible measures for the 
regulation and conservation of the sponge fisheries 
resolve themselves into— 

(1) The prohibition of taking sponges below a given 
minimum size ; 

(2) The establishment of close seasons ; 

(3) The restriction of the character, amount and 
location of the apparatus employed ; and 

(4) Sponge culture. 

The taking of young sponges is one of the great 
abuses of all sponge fisheries, and that one most fatal 
to the perpetuation of the beds; and young sponges 
are taken by all the present methods of fishing though 
in varying degrees. A few of them are thrown away 
by the fishermen, but the vast majority are placed on 
the market. The present minimum limit placed on. 
sponges is 4ins. in the longest diameter. If the law 
is to be made really effective for the protection of the 
beds, the minimum limit must be raised to 5ins., and 
the law must be vigorously enforced against spongers 


CHAPTER XI 
THE SCAPHANDER 


The History of the Scaphander. There has been a 
furious conflict of opinion in regard to diving by means 
of the scaphander or diving apparatus. It is difficult 
to put the two cases fairly enough to divest the one 
case or the other from some degree ot prejudice. 

The ancients perceived the great advantage of some 
method which would enable them to breathe under 
water and permit them the use of their hands and 
feet. The record of the art of diving having been 
practised for a purpose of utility is first mentioned in 
that part of Homer’s Jliad, in which he compares the 
fall of Hector’s charioteer to the action of a diver. 
Mr. R. H. Davis, Managing Director ot Siebe, Gorman & 
Co., Ltd., has described, in his book on the subject of 
diving gear and diving methods and submarine appli- 
ances generally, all possible forms of diving dress or 
aids to diving, and in his chapter on ‘‘ The Evolution 
of the Diving Dress,” he states that the art of diving 
was known approximately eleven centuries before the 
Christian Era, Thucydides being the first to mention 
the employment of divers for mechanical work under 
water. He relates that divers were employed during 
the defence of Syracuse (215-212 B.c.) to saw down the 
barriers which had been constructed below the surface 
of the water with the object of obstructing and damag- 
ing any Grecian war vessels which might attempt to 
enter the harbour. At the Siege of Tyre (333 B.c.), too, 
divers were ordered by Alexander the Great to destroy 
or obstruct the submarine defences of the besieged city 
as they were erected. The object of these obstructions 
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was analogous to that of the submarine mine to-day. 
The employment of divers for the salvage of sunken 
property is first mentioned by Livy, who records that 
in very early days considerable treasure was recovered 
from the sea. 

By a law of the Rhodians, their divers were allowed 
a proportion of the value recovered, varying with the 
risk incurred or the depth from which the treasure was 
salved. The most romantic case that is mentioned in 
the historv of the diving dress is in connection with 
Anthony and Cleopatra. No doubt Anthony was in a 
somewhat frolicsome mood when the idea seized him 
that he would like to prove his skill as an angler before 
the object of his adoration. He sent down a diver 
secretly with a fish previously caught to attach it to 
his hook. The trick was speedily discovered by Cleo- 
patra who, in the same spirit, dispatched another diver 
to fix a salted fish on the hook ! 

The earliest mention of any appliance for assisting 
divers, apart from the salvage of sunken property, 
occurs in the works of Aristotle, who speaks of a sort 
of vessel for enabling men to remain some time under 
water. It is also recorded that Alexander the Great 
made a descent into the sea in a machine called a 
“ Colympha,” which had the power of keeping a man 
dry and at the same time of admitting light. Pliny 
also speaks of divers engaged in the strategy of ancient 
warfare who drew air through a tube, one end of which 
they carried in their mouths, whilst the other end was 
made to float on the surface of the water. Roger 
Bacon (A.D. 1240) is supposed to have invented a con- 
trivance for enabling men to work under water, and in 
Vegetius’s De Re Militar (editions of 1511 and 1532— 
the latter in the British Museum), is an engraving 
representing a diver wearing a tight-fitting helmet to 
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which is attached a long leathern pipe leading to the 
surface, where its open end is kept afloat by means of 
a bladder (see illustration). This method of obtaining 
air during subaqueous operations was probably suggested 
by the action of an elephant when swimming; the 
pachyderm instinctively elevates his trunk so that the 
end of it is above the surface of the water, and thus he 
is enabled to take in fresh air at every inspiration. 
Other forms of diving apparatus have been invented by 
the following— 

Lorini—an Italian—about the year 1609. 

Borelli—-who published the description of his appa- 
ratus in his work De Motu Animalium, Rome, 1682. 
His invention is worthy of special note, inasmuch as 
the apparatus depicted therein aims at the renewal of 
the air and the separation of the exhaled from the 
inspiratory air. 

Kleingert—of Breslau—in 1708 invented the next 
contrivance worthy of mention, and the one most 
nearly resembling the modern diving dress. 

John Lethbridge—a Devonshire man in the year 1715 
contrived ‘‘ a water-tight case for enclosing the person.”’ 

Siebe’s ‘‘ Open ’’ Dress. We come now to the most 
important of all the inventions relating to diving 
apparatus. Up to the year 1819 only crude and ineffec- 
tive apparatus had been used. In that year, however, 
Augustus Siebe (founder of the firm of Siebe, Gorman & 
Co., Ltd., contractors to the Admiralty) produced his 
“open ”’ dress, worked in conjunction with an air-force 
pump. This dress consisted of a metal helmet and 
shoulder plate attached to a water-tight jacket, under 
which, and fitting closely to the body, were worn 
trousers, or rather a combination suit reaching to the 
armpits. The helmet was fitted with an air-inlet valve, 
to which one end of a flexible tube was attached, the 
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other end being connected at the surface with a pump 
which supplied the diver with a constant stream of 
fresh air. The air, which kept the water well down, 
forced its way between the jacket and the under- 
garment, and escaped to the surface on exactly the 
same principle as that of the diving bell, hence the 
term ‘‘ open ’’ as applied to this dress. 

This dress enabled much excellent and varied work 
to be accomplished—work which could not have been 
attempted before its introduction. It was far from 
being perfect nevertheless. The diver in it was com- 
pelled to maintain a practically upright position while 
under water. More serious still, if he stumbled and fell, 
the water filled his dress and, unless quickly brought 
to the surface, he was in danger of being drowned. 

In endeavouring to overcome this and other defects, 
Siebe carried out a great number of experiments ex- 
tending over several years, resulting in the introduction, 
in the year 1837, of his “‘ close ”’ dress, in combination 
with a helmet fitted with air-inlet and outlet regulating 
valves. This type of apparatus was used in the later 
stage of the Royal George operations, taking the place 
of the “ open ”’ dress which had been in use from their 
commencement. 

To Siebe, therefore, must be given the great dis- 
tinction and honour of having introduced a principle 
which is in universal use to this day. Great improve- 
ments, however, have been introduced in the apparatus, 
and the value of the submarine work which it has been 
instrumental in accomplishing is incalculable. Some 
idea of the importance of Siebe’s invention may be 
gathered from the fact that his principle is universally 
used to-day in harbour, dock, pier and breakwater 
construction, in the sponge and pearl fisheries, in re- 
covering sunken ships, cargo and treasure, and that 
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By kind pernrcsiod of a Siebe, Gorman & Co., Limited 
DIVER IN DIVING DRESS 


As supplied to the Admiralty, and as used by sponge 
divers, though without the telephone 
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every ship in the British Navy, as in most foreign navies, 
carries one or more sets of diving apparatus for use in 
case of emergency—repairing damage, clearing foul 
propellers and valves, cleaning and repairing ships’ 
hulls below the water-line, and for recovering lost 
anchor, chains and torpedoes. 

The diving apparatus of the present day represents 
so great an improvement on the first types of Siebe’s 
apparatus, embodying as it does a great number of 
new features—or improvements on old features—that 
it might be taken for an altogether new invention. We 
may take as an example of the perfect apparatus that 
in which the British Admiralty pattern diving helmet 
(Davis’s patent) plays so important a part. 

In this, the segmental rims, by means of which the 
helmet is removed from the corselet by one-eighth of a 
turn, are clearly shown, as is also the arrangement of 
the telephone instrument, valves, etc. 

The addition of the telephone is of great value where 
all intricate work has to be performed. 


CHAPTER XII 
THE SCAPHANDER—ITS USE 


It has been clearly shown in describing the modes of 
fishing and the results thereof, in the previous chapters 
of this book, how very largely the scaphander or diving 
apparatus enters into the business of sponge fishing. 
It certainly enables the fishers to obtain the best kinds 
of sponges in the largest quantities possible. It would 
be difficult, if not impossible, to go back now to the old 
processes of naked diving, trawling, and harpooning, 
and leave out the scaphander. The sponge trade would 
be greatly if not fatally injured, and the public all the 
world over would be deprived of one of the greatest 
aids to health and cleanliness; as for the domestic 
uses of this article, including its matchless value for 
washing down horses, carriages, motor cars, etc., and 
thousands of other uses in the arts and manufactures, 
and in daily life, no substitute could be found. For 
the rapidity and the value of the results obtained 
thereby the scaphander has no equal—in fact, the 
Other processes by which sponges are obtained in 
quantities are far more costly in proportion to results. 
Without its use, the more or less barren islands of the 
Mediterranean Archipelagos would be unable to sustain 
a quarter of the number of their inhabitants. 

It is strange, therefore, to find a fairly active move- 
ment in existence which has for object the abolition of 
the scaphander. Probably the first to start this move- 
ment was Ch. Flégel, member of the Austrian Fishery 
Society, Vienna. He has endeavoured, by dint of per- 
sistent exertions, to obtain the support of various 
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governments owning or protecting the sponge fisheries 
of the Mediterranean. He has employed all kinds of 
methods to accomplish his aim. In the paper that he 
caused to be presented before the Fourth International 
Fishery Congress, held at Washington in 1908, he cata- 
logued a startling number of accusations against the 
scaphander. Scarcely anything was too bad to say 
against it. He began by drawing a sweet picture of 
the sponge fishermen who lived everywhere in health 
and happiness “‘so long as they gathered sponges by 
means of the three methods hygienic and consistent 
with the public welfare—that is to say, by means of 
naked diving and by fishing with a hook or harpoon 
and the trawl.” 

Ch. Flégel brings in evidence every regulation or law 
that has been issued by any government or controlling 
power that may be in favour of his argument. He even 
goes so far as to quote an authority in favour of the 
scaphander, in order to pulverize him afterwards. 
He says: “‘ Gigholi, a scientist of great ability, unfor- 
tunately favoured the diving apparatus in this prac- 
tical question, having not the least perception of the 
miseries it brought about. The evils of the method 
were thus not appreciated by the Naval Ministry and 
the Ministries of Agriculture, Industry and Commerce, 
and the use of the diving apparatus was recommended 
to the Italian sponge fishermen often and warmly in 
the Condiziom until 1901.’’ There is no reason given 
by Filégel for stating that this scientist “of great 
ability ’’ had not “ the least perception of the miseries 
it brought about.” It is only natural to suppose that 
a man of such eminent ability as Giglioli would, in 
the usual course of things, inquire into the effects of 
the use of the scaphander before recommending it so 
warmly. 
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After admitting that statistics relating to sponge 
fishing are completely lacking, Flégel has the audacity 
to proceed to give figures as to numbers of divers and 
sailors employed all over the world, and ventures to 
assert (notwithstanding the lack of complete and general 
statistics on sponge fishing) that the yearly mortality 
of sponge fishermen in the diving apparatus is about 
20 per cent. Careful inquiry at the principal fisheries 
has resulted in proving that this figure is very largely 
in excess of the true percentage. 

How Flégel collects his facts is difficult to imagine, 
but if the results of his inquiries are usually as in- 
accurate as the fact cited by him-——“ that a sponge needs 
four to five years to reach maturity, after which it 
begins to die, having discharged its fluid with the 
germs,” his statements cannot be believed. Now a 
medium toilet sponge takes usually about four years 
to grow. Larger sponges, such as are used in the bath, 
would take eight to ten years to grow, and larger ones 
still, which for the most part are cut up into pieces of 
convenient size, would take a great number of years 
to develop. International Sponge Importers, Ltd., of 
which company the writer is a director, has specimens, 
of which the following are details: Mediterranean 
Honeycomb, round shape, circumference 9 ft. 61ins., 
height 1 ft. Another of long shape is 4 ft. Gins. long 
and 1 ft. 6ins. wide. Velvet sponge from Honduras— 
circumference 5ft. 6ins., height 2ft. Florida Cup— 
circumference 4 ft., height 1 ft. 6 ins. There are many 
others of equal if not greater size that have been 
examined by him. Most of these sponges show no sign 
whatever of decay, and therefore it is evident that 
Flégel is absolutely wrong in stating that after the five 
years the sponge requires to reach maturity it begins 
to die, 
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In a subsequent chapter allusion is made to Flégel’s 
inaccuracy in minimizing the dangers encountered from 
sharks. One of the most 
extraordinary stories of such 
an attack 1s told by Mr. 
Solon Pelecanos in an article 
entitled “Sponges and 
Sponge Fisheries,” from 
which he has kindly given 
me permission to quote. 

“It happened that a 
diver named Latari, from 
the Island of Calymnos, on 
a certain day, although he 
could not see clearly through 
the water, took the stone 
and plunged. The man 
who held the rope in the 
boat perceived that the 
rope was not drawn by the 
diver, and on looking into 
the water, to his horror 
saw a huge shark which 
had swallowed the diver. 
Fortunately for the latter 
the large flat stone which he 
held in his hands proved 
perhaps too much for the 
shark, and he immediately 
vomited his victim, who MEDITERRANEAN HONEY 
was instantly drawn up to COMB 
the boat by the rope holder Width 1 ft. 6 ins., 
alive. He had received isis ascii 
severe wounds on both sides of his body from the teeth 
of the shark. He was removed at once to a hospital 
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at a neighbouring port for a month, and then was sent 
to his native island where his convalescence lasted three 
months. This may seem an incredible story, but it is 
atrueone. The man still lives in the Island of Calymnos 
and still follows his dangerous profession. One of the 
two doctors who attended him was Dr. A. Pelecanos, 
since dead, who was the father of the narrator of this 
incident.” 

Regarding the damage caused to the fishery, Flégel 
says ‘that the heavy apparatus breaks and crunches 
the embryo sponges that lic in the path of the diver, 
and he searches. over the entire sponge-bearing area. 
He takes, moreover, not only the largest and best 
sponges but also the small ones, arguing that what he 
does not take to-day will be taken by someone else 
to-morrow.”’” He ought to know that care is taken as 
far as possible that the spot to be visited the next day 
by the same or other divers 1s carefully noted, as it 
obviously would not be a profitable task for the second 
diver to go over the same ground as did the diver of 
the previous day. Moreover, the idea of breaking and 
crunching the embryo sponges is ridiculous. The heavy 
boots used by the diver cannot be considered as being 
much worse than the passing over of the naked diver, 
as, of course, what appears to be heavy on the surface 
is light at the bottom of the sea. Then, as the diver 
in the scaphander can go over such a large area, he 
naturally would not waste any time in collecting the 
small sponges, whereas the naked diver, in view of his 
only having a few moments in which to work, gathers 
rapidly all that 1s around him, whether large or small. 


CHAPTER NIII 
THE ABUSE OF THE SCAPHANDER 


THE change from the supposed idyllic existence of the 
islanders who form the majority of the sponge fisher- 
men of the Mediterranean was brought about by the 
introduction, in 1866, of the scaphander in Greece and 
Turkey. The great and increasing extent of the use 
of the scaphander during the ensuing fifty-five years is 
not denied nor explained by this agitator, Ch. Flégel, 
posing as a philanthropist. Neither does he explain 
the fact that nearly all, if not quite all, the countries 
or local authorities who withdrew at some time their 
permits for the use of the scaphander have since granted 
them again. Is it likely that the fishers themselves 
would continue to use the scaphander if it were the 
deadly thing that he imagined it to be? For two 
generations it has not been discarded, but, on the con- 
trary, increasingly used by those who have practical 
knowledge of it in the work done in the sponge fishing 
season. In his efforts to build up his case, Flégel flings 
a wanton insult at these brave and hard-working fishers. 
He states that ‘‘ their motive lies in inordinate greed 
of gain. Filled with this greed, which stops at nothing, 
men found it good to adopt for the fishing of sponges 
the diving apparatus invented for quite other purposes.’ 
It is untrue and scandalous to say that these men are 
“filled with greed.’’ All those who have authority to 
speak will assert that the sponge divers have the same 
desire to earn their living and provide for a “ rainy 
day’ as other men. This is not inordinate greed— 
far from it. As it is, they are poorly remunerated 
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considering the early training they require and the hard 
and hazardous work they do, always taking risks that 
other men, or rather untrained men, would flinch from. 
There is not the slightest trace of “‘ inordinate greed ”’ 
in these men. It is a wicked aspersion to impute it to 
them. As to the diving apparatus being invented for 
another purpose, this is quite fallacious. The object 
of the numerous inventors who have contributed their 
ingenious ideas to produce the perfected modern diving 
apparatus was not confined to going down to the sea- 
bottom for any particular purpose, but for all purposes. 
Besides, it is quite misleading to say that the diving 
apparatus was used for sponge fishing while it was 
invented for different purposes, for one of its most 
important uses after sponge fishing is in diving for 
pearls. 

Flégel goes on to say that “ the only danger threaten- 
ing the naked diver is the attack of the shark, but he 
does not consider this eventuality, as it 1s a very rare 
one.” This statement is a gross exaggeration, for, un- 
fortunately, many accidents occur to these venturesome 
and brave men, as is inevitable when the deep plunges 
they take to descend to the rocky and uneven sea- 
bottom are considered. Danger is very near to them 
whenever they are at work. To lightly pass over such 
risks in order to bring into greater relief the supposed 
and also the real dangers of the diving apparatus is 
not a fair statement of the case. Against this we have 
the reliable statement of Mr. R. H. Davis, Managing 
Director of the very important company, Siebe, Gorman 
& Co., Ltd., who states— 

“Considering the conditions under which the diver 
works accidents are surprisingly few, and it is the 
proud boast of Siebe, Gorman & Co., Ltd., that not- 
withstanding the fact that there are several thousands 
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of divers using their apparatus in various parts of the 
world, not a single accident attributable in the slightest 
degree to faulty construction or defective materials has 
ever occurred. Such accidents as have happened have 
been due to causes beyond control and quite uncon- 
nected with the diving appliances. Take, for instance, 
the case of a diver engaged in a salvage operation on 
the Chilian coast some years ago, who was killed through 
a heavy box of silver which he had worked hard to 
recover, falling out of its sling and crushing him. This 
was hard luck indeed. Then there was the case of the 
diver Pearce, who some years ago was engaged in salving 
bales of cotton from the s.s. London. A chain, having 
at one end of it four sharp-pointed hooks, was let down 
to the diver whose duty it was to fix the hooks into the 
bales which were hauled to the surface. One morning 
Pearce, having fixed the hooks in one of the bales, 
signalled to those above to try whether the strain would 
hold. Whilst feeling to ascertain if the bale had started, 
the hooks, not being sufficiently secure to stand the 
strain, gave way and, tearing out of their grip through 
the packing, one of them caught Pearce in the palm of 
the hand and dragged him from the bottom of the 
hold to the upper deck. When brought to the surface 
he was in a state of collapse. In three months, however, 
he was at work again. 

‘““The most dangerous foe the diver ever meets with 
is the octopus. Once this creature, if of any great size, 
gets its tentacles with its countless suckers fastened to 
the diver, it 1s only by almost superhuman effort that 
he is able to free himself from its grasp. There are 
cases on record where the struggle has only terminated 
when both diver and his adversary have been hauled 
bodily to the surface and on to the deck of the diving 
vessel, and even then the octopus has fought furiously. 


84 SPONGES 


‘‘ Sharks, as a rule, do not interfere with the diver, 
but the late A. Lambert had an adventure with one in 
the Indian Ocean, which deserves mention. The diver, 
whilst engaged in fixing copper sheets to a coal hulk 
off Diego Garcia, was annoyed by the attentions which 
the same shark paid him several days in succession. 
Each day it ventured a little nearer, but Lambert, by 
opening the air escape valve of his helmet, was able 
to scare the monster away. After this sort of thing 
had been going on for nearly a week, however, he deter- 
mined to end the annoyance. Signalling to his atten- 
dant for a large knife and a rope with a noose, which 
was promptly lowered to him, Lambert held out his 
bare hand as a bait to the shark, and as it began to 
turn on its back for the attack he stabbed it repeatedly, 
passed the noose round its body and had it hauled to 
the surface.”’ 

Thus it is clear that 1f accidents occur to the men in 
diving apparatus they have been caused through in- 
attention to the directions issued with each apparatus 
or through pure carelessness. Flégel in more than one 
passage states that there is a lack of official or private 
statistics on the mortality and diseases of divers using 
the ‘diving apparatus and on the harm done by the 
apparatus to the sponges in respect to their reproduc- 
tion. Thus, being unable to produce proofs in support 
of his contentions, he throws out wild exaggerations and 
fantastic statements far removed from a calm and exact 
survey of the facts relating to the cause he advocates. 


CHAPTER XIV 
THE LATEST INVENTION 


The ‘‘ Fernez ’’ Diving Apparatus. A recent invention 
has been introduced to the sponge fisheries under the 
name of L’Appareil Respiratoire ‘ Fernez.’”’ This 
apparatus combines the benefits of naked diving, as 
previously described in these pages, with the best 
features of the ordinary diving apparatus. It 1s being 
manufactured and supplied by Maurice Fernez, 40-42 
Rue de Vitry and 1-3 Rue d’Alsace-Lorraine, Alfort- 
ville (near Paris). A company was formed in 1912 to 
exploit the patents of Maurice Fernez for a new appara- 
tus for naked diving. Many public trials attended by 
experts and the two delegates of the Dodecanesus and 
Denizli have been made. Both these delegates repre- 
sented their country at the Paris Peace Conference. 
It was then found that the advantages claimed by the 
inventor were justified. The depth at which this 
apparatus can be safely operated is 30 metres. The 
simplicity of the “‘ Fernez ’’ apparatus is made apparent 
by studying illustrations Nos. 3 and 4, from which it 
can be seen that the complete outfit can be adjusted to 
the diver’s body within the space of a few seconds. 
Illustration No. 2 shows each different section neces- 
sary to the diver’s breathing when under water. Assum- 
ing that a diver intends to prepare for a plunge, he will 
commence to adjust the apparatus by strapping the 
belt round his waist. Suspended from the belt will be 
seen the air-pocket A, connected to which is a long 
rubber tube extending to a double-handled pump. 
The flexible tubing B reaches up the diver’s back and 
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connects to tubing C. This part and the remaining parts 
are strapped round the diver’s neck after his having 
clenched the mouthpiece F firmly between the teeth 


and lips. At the section 
marked D is an inhaling 
valve, through which the 
diver draws sufficient air 
for his breathing from the 
air-pocket. Part F repre- 
sents the exhaling valve, 
out of which is emitted 
all the foul air from the 
lungs and also any sur- 
plus air which the air- 
pocket cannot hold. The 
question of the diver 
receiving too much air 
on account of over-pump- 
ing 1s thus solved. The 
air-pocket will only hold 
a quantity of air equal 
to the pressure of the 
water. The adjustment is 
completed by the diver 
placing nose-clips on his 
nose, as seen in_iilustra- 
tion No. 6. Should the 
water be considered in- 
jurious to the eyes in 
any way he is at liberty 





FERNEZ DIVING APPARATUS 
No. 4 (see text) 


to fix a mask over his face, as in illustration No. 5. 

The pump having been made to work, the diver may 
descend to the sea-bottom head first by pulling himself 
down a rope which has previously been weighted and 
thrown overboard, one end being fastened to the side 
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of the boat. Or, better still, he can descend the same 
rope feet foremost by letting the rope slide between his 
legs. To remain on the bottom any considerable time 
the diver wears a lead weight, as seen in illustration 
No. 3, which he can discard when desirous of ascending 
to the surface. 

The tubing is composed of three thicknesses, con- 
structed in such manner as to resist the various pres- 
sures of the water. The thinnest part is connected 
with the mask. It is calculated so that the pressure 
of the water practically equals the pressure of air inside 
the tubing. In this way the progress of the diver along 
the bottom is not impeded by a heavy weight of tubing 
as in the case of the diver with ordinary apparatus, the 
tubing of which has to be much thicker. It costs much 
less than any other apparatus, and the diver is not 
restricted in his movements at all. 

Experiments have been carried out to depths of 
20 to 25 fathoms, divers remaining at these depths 
from 5 to 10 mins. and regaining the surface in good 
condition. 

These depths, it must be remarked, are claimed by 
the makers as having been attained; but the great 
drawback of this patent is that the diver, being naked, 
soon feels the cold of the deep water and cannot work 
for more than a few minutes. This places the appara- 
tus at a great disadvantage as compared with Siebe, 
Gorman & Co.’s. 

The engineer specialist of Symi, who previously made 
another kind of dress for Denairouze, states as follows— 

The naked diver is subject to several disadvantages. 
In the first place he remains under water without 
breathing for 3 or 4 mins. A man breathes 15 to 16 
times per minute, therefore the naked diver loses an 
average of 45 to 48 breaths, to the detriment of his 
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health. He cannot eat during the day, which is also 
to the detriment of his health. But, with the “ Fernez ”’ 
apparatus, the diver is not subjected to these dangers. 
On the contrary, he can remain under water for a much 
longer time without running any risk at all to his 
health. 


Extract from the journal “ Il Messaggero dt Rodi” 


THE NEW FISHING APPARATUS FOR FISHING SPONGES 

“On the 2nd October, 1920, various experiments were 
made with the new apparatus in the Baia di Cava. 
This apparatus has been invented by Monsieur Fernez, 
of Alfortville (France), and brought to Rhodes by 
Giorgio Georgas, who personally directed the experiments 
made before the chief officials of the island. 

“The three experiments which were made in calm 
sea at a depth of 20 to 26 metres gave good results, 
and the physiological condition of the three divers who 
dived in succession was proved by Dr. Maggiore Battas- 
tini and Capt. Bini, who found no signs of injury to 
the divers. 

“The apparatus therefore answers the purpose for 
which it was intended, viz., for use in fishing sponges 
in place of the scaphander.”’ 


CHAPTER XV 
REGULATION OF SPONGE FISHERIES 


THE regulation of the sponge fisheries in the Mediter- 
ranean has been, with few exceptions, chiefly concerned 
with the production of a revenue for the particular 
Government in whose waters they were situated. 
Recently there have been introduced measures for the 
protection of the spongers themselves from the physical 
effects of their calling. 

In addition, measures are in force in a few places 
which tend to protect and conserve the sponge beds. 
In Dalmatia attempts to introduce the scaphander and 
the dredge have met with opposition and interdiction, 
and the sponge beds are open to other spongers only 
during alternating periods of two years. In Cyprus the 
dredge is entirely prohibited, and in Egypt its use is 
authorized only in depths greater than 262 ft., where 
it is impossible to take sponges by any other means. 
In Greece, Tripoli, Tunis, and on the banks of Lam- 
pedusa, all forms of apparatus are permitted under 
varying conditions as to taxes and licences; but in 
Turkey, Egypt, Crete and the principality of Samos 
the scaphander is prohibited on broad economic and 
humanitarian grounds, rather than for the narrower 
consideration of the protection of the sponge beds, 
and for the same reason Greece has attempted to regu- 
late the maximum depth to which this apparatus may 
be used without restricting in any way its employment 
in shallower waters in which it might be supposed to 
do greater damage to the beds. The attitude of the 
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Greeks in this matter is readily understood, for they 
are dominant in the fishery and most of their diving is 
carried on in waters away from home. 

In Florida, the Bahamas and Cuba, while the matter 
of revenue has been by no means overlooked, more 
consideration has been given to questions of conserva- 
tion of the fisheries (the measures adopted being the 
prohibition of the use of supposedly destructive forms 
of apparatus), the establishment of close seasons, and 
a minimum size of sponges which it is permissible to 
take. 

Most of the buyers and vessel owners at least would 
welcome more rigorous measures, which would entail 
no hardship to anybody if enforced on all without 
prejudice or favour. The difficulty now is that each 
man feels that the law will be broken with impunity 
by some of his competitors, and that he may as well 
get his share of such profits as may accrue from disregard 
of the regulation. 

These three general means of regulating and con- 
serving the sponge fishery above discussed are applic- 
able to the public beds limiting the intensity of the 
fishery, aiming to secure and maintain what we have 
rather than hoping to add to it. They are restrictive 
and conservative rather than constructive, and without 
the discovery of new ground offer little hopes of main- 
taining the supply in equilibrium with the constantly 
growing demand. 

To sum up: to secure a future generation, the con- 
servation of the natural sponge beds for the maintenance 
of the fisheries already established ; to regulate those 
which may be introduced in the future, and to provide 
for an increase in the sponge supply to meet the growing 
demands of civilization, taking Florida, for an instance, 
changes must be made in the Federal and State statutes 
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to meet the following requirements in addition or in 
amendment to those already provided for— 

(1) The minimum size of sponges allowed to be taken, 
landed, or sold should be increased from 4 to 5 ins. in 
their maximum diameter. This would prevent the 
destruction of sponges commercially of low value, 
would conserve the beds, and, after as little as one year 
even, would increase the income of the fishermen with 
out materially decreasing it in the meantime. 

(2) In addition to the restrictions now in force the 
use of the scaphander should be prohibited in water 
deeper than 20 fathoms. This suggestion may sound 
strange to those who have been associated with the 
divers in diving dress, but it is intended primarily as a 
hygienic measure to protect the divers from the evil 
results attending work in deep water, and at the same 
time to protect the workable beds by maintaining out- 
side of them a possible reserve of minute sponges to 
supply sponges gradually evolving into useful sizes. 

(3) Gangavas, dredges and trawls should be _ pro- 
hibited in depths of less than 30 fathoms. This regu- 
lation, while not required by any present development 
of the fishery in Florida, will prevent any sudden un- 
regulated development or method which would be 
undoubtedly destructive to the inshore grounds. 

(4) State and Federal laws should be enacted for 
encouraging sponge culture in both territorial and extra- 
territorial waters, securing to private individuals or 
corporation the sole use under proper restrictions of 
suitable areas of the bottom for the purpose of raising 
sponges by artificial means. In case of further deple- 
tion of the natural beds, or with the growth of demand 
and the failure to discover new or more productive 
grounds, sponge culture offers the only possible means 
of prevention of a practical sponge famine. 


CHAPTER XVI 
ARTIFICIAL CULTURE OF SPONGES 


As has been pointed out before in this book, by far the 
most costly sponges in the market are those from the 
Mediterranean, the Sheepswool sponges of the Bahamas 
and Florida being regarded as the next in quality. Of 
the latter the Florida sponges are superior to those sent 
from the Bahamas, as they possess a somewhat finer 
texture and a more regular and compact growth. 
Sponge Culture Experiments. It was stated in 1785 
by Filippo Cavolini in his account of experiments 
carried out in the Bay of Naples, that detached sponges 
were capable of fixing themselves and continuing their 
growth. It was not, however, until 1862 that attention 
was drawn by Oscar Schmidt to the fact that portions 
of a sponge would also fix themselves and grow, and 
the possibility of this application to the production of 
sponges on a commercial scale was pointed out. In 
consequence of the opinion expressed by Schmidt that, 
“if a perfectly fresh sponge is cut in suitable pieces, 
and if these pieces, properly protected, are again placed 
in the sea they will grow and finally develop into com- 
plete sponges,’’ a number of experiments were made 
during the period 1863 to 1872 at a station established 
on the north-eastern point of the Island of Lesina. 
The experiments seem to show that when European 
sponges are treated, the cuttings can be reared success- 
fully, if carefully handled, until they become of market- 
able size. From the account given it appears that for 
making sponge cuttings the most favourable time is 
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during the winter months, as in cool weather there is 
less tendency for the sponges to suffer from detachment 
and exposure to air. The best localities are sheltered 
bays with pure sea water as free as possible from mud. 
The sponges from which the cuttings are to be made 
require very careful treatment, and the method finally 
adopted by Buccich was as follows : The sponges having 
been obtained either with tongs or a drag net, and the 
injured portion as far as possible removed, they are 
fixed by means of wooden pegs to the inner side of a 
sort of fish box which is towed behind the boat. It is 
better, especially in warm weather, to leave the sponges 
for a little time in this box in order to see whether or 
not putrefaction is likely to take place. The cutting 
is done upon a small board moistened with sea water 
with a saw-edge knife, and the pieces are cut so as to 
measure about 1 in. each way. Each piece should have 
as large an area as possible intact. Various methods 
of planting the cuttings have been tried. The pieces, 
especially those with only one cut surface, very soon 
attach themselves to a suitable base if brought into 
close contact with it. They must, however, in general 
be fastened in some way to prevent them from being 
moved about by waves and currents. Great ingenuity 
has been shown in trying various kinds of attachments. 
The efforts so made have met with many failures, but 
the final method adopted by Buccich enabled 90 per 
cent of the cuttings to be developed successfully, and 
it was found that the cuttings grew two or three times 
their original size during the first year. Buccich was 
of opinion that although some pieces will grow to a 
considerable size in five years, it would require seven 
years to raise completely matured sponges fit for the 
market. 

Experiments in Florida. Rathbun was the first to 
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give a description of the trials made at Key West by 
the agent of Messrs. McKesson & Robbins, the great 
wholesale druggists of New York, who have contributed 
specimens to the United States National Museum. 
The author remembers well this firm’s exhibit at the 
Colonial Exhibition held at the Imperial Institute in 
London, which consisted of specimens of the Sheepswool 
in large glass specimen jars filled with spirit. The 
sponges showed no signs of cutting, and there was 
nothing in their appearance to indicate that they were 
the result of artificial cultivation. The agent of Messrs. 
McKesson & Robbins told the author that the localities 
in which these sponges were planted were not the most 
favourable for sponge development, and their growth 
was therefore slower than would otherwise have been 
the case. They were fastenea to the bottom in a depth 
of about 23 ft. of water by means of wires running 
through them. A period of about six months elapsed 
before their removal. Fully four months had passed 
before they recovered from the injury done them in 
the cutting, which removes the outer skin along the 
edges of the section. The original height of each of 
the cuttings is about 24 ins. One was planted in a 
cove or bight where there was little or no sun, and its 
increase in size was very slight. The other specimens 
were placed in tide-ways and have grown lo from four 
to six times their former bulk. 

The following is a memorandum by Mr. James E. 
Benedict, of the Department of Marine Invertcbrates, 
in the United States National Museum—~ 

“Whilst in Florida several years ago, I inquired 
particularly into sponge culture. Many people deny 
that the experiments have ever been successfully tried, 
showing that it had not been tried to any great extent. 
I was informed, however, that by raising a sponge 
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nearly to the surface without lifting it out of the water, 
dividing it up and fastening the pieces to some anchor, 
and placing them in favourable localities, they grew 
rapidly. The sponge fishermen, however, are much 
opposed to experimenting in this direction as they 
believe it can only be successfully carried on when the 
grounds are parcelled out, which they think would 
result in monopoly and cutting off their means of 
subsistence.” 

Would Sponge Culture by Cuttings be Profitable? To 
what extent the culture of sponges, after the manner 
suggested by Schmidt, would be a profitable under- 
taking, depends largely upon the rate of growth of the 
cuttings as compared with the rate of growth of uncut 
sponges. As Dr. Von Marenzeller points out, it is 
questionable whether it is profitable to cut pieces of 
_sponges which, uncut, would have more quickly reached 
the same size and weight than all the cuttings put 
together in seven years. In such circumstances, sponge 
culture had better be confined to the transformation 
of flat and therefore worthless sponges into round ones, 
which, though small, would find a ready market. 

In the Journal of the Marine Biological Association 
of the United Kingdom, Mr. George Bidder, a member 
of the Association, who has been engaged for some 
years in studying the anatomy and physiology of 
sponges and who is a recognized authority on these 
subjects, has arrived at several conclusions of interest 
as to various methods for endeavouring to improve 
sponge fisheries. In addition to the practical proposals 
made by Mr. Bidder as to the most suitable lines upon 
which experiments might be carried on, it may be 
suggested also that in case these have already been 
tried, an attempt should be made to obtain sponges 
in the Bahamas from deeper waters, either by use of 
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the dredge or by the aid of divers. In the Mediter- 
ranean, sponges found in shallow waters, such as those 
from which they are obtained in America, are stated 
to be much coarser and less valuable than those taken 
from depths of from 15 to 20 fathoms. According to 
Professor Hyatt, sponges probably occur in American 
seas down to a depth of about 30 fathoms, and it 1s 
quite possible that an attempt to obtain some of those 
living at greater depths than 3 to 6 fathoms (to which 
the fishing 1s at present confined) might yield more 
valuable material. Mr. Bidder in considering the ex- 
periments of Buccich on propagation of sponges by cut- 
ting says two main questions present themselves— 

(1) If the sponge be divided into many fragments, 
will the total increase of such fragments and their 
progeny be greater than the increase of the intact 
sponge and its progeny would have been in the same 
time ; the conditions of water, etc., being identical ? 

(2) Are sponges, grown as recommended by Buccich, 
more or less favourably situated than those on the 
sea bottom ? 

The answer to the first question in a carefully con- 
sidered judgment would be in the negative. Obviously 
there is very little reliable evidence as to the rate of 
growth of sponges under natural conditions. In all 
the literature of the subject very little light is thrown 
on the probable ages of sponges of given size, their 
probable future rate of increase, or the dimensions at 
which increase stops. The fishermen of Nassau say 
that the young sponge reaches marketable size three 
months after its attachment. This opinion must surely 
refer to the quick-growing sponges, such as Grass, Fine 
Reef, etc., as the more valuable Velvet and Sheepswool 
sponges with their strong, yet soft, textures take much 
longer to develop Schmidt inclined to the opinion 
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that the growth of the self-sown sponge was no faster 
than that of one of his cuttings which were found to 
take seven years to reach marketable size. 

When Buccich records that his cuttings grew to two 
or three times their size in the first year, we have no 
reason for supposing that an equal increase would not 
have taken place had they remained intact in the sur- 
face of the parent sponge. It is conceivable, indeed, 
that a greater increase would have taken place, for it 
will be remembered that the life of a sponge depends 
on a most interesting system of hydraulic canals, on 
the mechanical perfection of which depends the quantity 
of its food. Each cutting only contains the fragment 
of such a system broken into, with direction of currents 
confused or inverted, and pressure chambers open. 
Until growth has repaired the injuries the cut fragment 
must necessarily be at a disadvantage as compared 
with a complete sponge of its own size. It would appear 
also that the complete small individual is at a disad- 
vantage as compared with the equal portion of a large 
and powerful sponge. There is no positive evidence of 
any causes which check the growth of a sponge, but it 
may safely be assumed that they are subject to senile 
decay. There is no evidence that the tissues of a 
senile sponge undergo rejuvenescence when they are 
divided into fragments. Buccich says that certain cut- 
tings never grew at all or the growth was unequal, 
indicating slightly the more probable hypothesis that 
the fragment of an effete sponge is itself effete. It 
should be pointed out that misshapen sponges may 
thus be utilized. But it must be remembered that mis- 
shapen sponges can still breed, and that there is no 
evidence as to how far the reproductive function 1s 
interfered with by the cutting process. Mr. George 
Bidder considers that such interference is important. 
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Buccich found 90 per cent of his cuttings attained 
marketable size in seven years. Whether this is advan- 
tageous depends on the length of time taken by a self- 
sown sponge to attain marketable size. If this be 
seven years also, then the method is profitable for 
misformed sponges ; if it be only one year, then the 
quantity produced by natural production would be 
greater than by the method of cuttings. In view of 
the commercial importance of this question, it is highly 
desirable that observations should be made as to the 
rate of self-sown sponges. Professor Hyatt says that 
“the sponges near Nassau lie always in currents, some- 
times running 3 or 4 miles an hour. Most of these 
conditions are essential for sponge growth, namely, a 
continuous renewal of aerated water, and a plentiful 
supply of food.” In support of this opinion may be 
cited the opinion of Rathbun, who says of cuttings in 
Florida: ‘One was placed in a cave or bight where 
there was little or no current, and its increase in size 
was very slight. The other specimens were placed in 
tide-ways and have grown from four to six times their 
former bulk.” 

Mr. Bidder considers that great advantage might be 
obtained by inducing sponges to grow on hurdles rising 
some feet above the sea-bottom and allowing a distance 
between the centres of 4ins. for cuttings and 12 ins. 
or more for grown sponges with a distance between 
every two hurdles equal to their own height. An 
ingenious proposition was offered by Dr. Marenzeller, 
which deserves attention. Larger sponges are naturally 
of greater value in proportion to their weight than the 
smaller sponges, and he points out that if two or three 
be attached closely together they will grow into one 
sponge. He further states that misshapen specimens 
could be utilized. 


CHAPTER XVII 
SPONGE TRANSPLANTATION AND CULTURE 


MANY suggestions have been made that good European 
sponges should be transplanted alive to the Bahamas. 
This is the reverse of the natural process, the theory 
of which was formed by Professor Hyatt and mentioned 
in the first part of this book. Fine specimens might 
be carried in a suitably constructed tank on board a 
ship. This mode of transporting them would be the 
very reverse of that mentioned previously, as in the 
very early ages they were transported over the waters 
of the Atlantic into the Mediterranean on pieces of 
timber, sea-weed and other floating matter. Professor 
Hyatt is undoubtedly right in his theory as to the 
improving on type shown by the Mediterranean sponge 
in comparison with the West Indian and Florida sponges, 
which were their progenitors. He further says that 
the difference in quality between American and Euro- 
pean sponges is due to the higher temperature of the 
American waters and to the coral sands. The density 
with which sponges can be planted on the bottom in 
any given locality is a subject which will require actual 
experiment on a commercial scale for its elucidation. 
That the ordinary waters will support a dense growth 
of miscellaneous sponges is well known, and among the 
Florida Keys Mr. H. F. Moore has observed an average 
of several to a square yard over considerable areas. 
Though nothing is known of the actual facts con- 
cerning the food of sponges, it can hardly be doubted 
that all horny sponges, such as the commercial sponges 
are, feed on essentially similar material. If this be 
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true, it is fair to assume that an area which will support 
a Jarge number of useless horny sponges should support 
and produce an equal volume of the commercial kinds. 
Dr. H. M. Smith states that in very shallow waters in 
the Philippine Islands he has seen commercial sponges 
somewhat similar to the Florida Grass sponge averaging 
one to every square foot of the bottom over areas many 
acres in extent. The commercial experiment carried 
on at Anclote Key showed that even in an unfortunately 
selected locality, cuttings would grow rapidly when 
planted with a density of about 1 square yard over an 
area of about 15 acres, and that the growth was no less 
satisfactory than upon the Government’s neighbouring 
plantation covering but a few acres. In no case on 
any of the plantations did the density of planting, up 
to a maximum of a little over one sponge per square 
yard, have any apparent effect upon the rate of growth. 
In planting on a small scale, sponges have been planted 
in some cases as densely as five or six per square yard 
without apparent bad effect, but with extensive areas 
so thickly planted there might be a probable insuffici- 
ency of food. Experiments in Biscayne Key appear 
to indicate that sponges grow more rapidly in strong 
currents, and presumably the same conditions would 
permit denser planting than where the currents are 
weak. The experiments of Mr. H. F. Moore show that 
the raw surfaces of cuttings become pigmented within 
a few days, and that at the end of a month they have 
completely healed and begun to grow and project little 
papillae or cones. Sharp angles and edges generally 
die and slough off slightly, and the central portion of 
the plane faces becomes swollen, so that at the end of 
three months in small cuttings, and somewhat later in 
larger ones, there is evident a distinct tendency to 
rotundity. At the end of six months in many specimens 
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the cut faces cannot be distinguished from the original 
surface of the sponge, and in practically none can they 
be determined except by the shape. 

Growth takes place in all directions with approximate 
equality when the cuttings are suspended freely in the 
water, but is generally more rapid in the horizontal 
plane when the sponge is attached to a basal support. 
If the cutting be attached to a small horizontal surface 
it will grow downward over the edges, and if the surface 
be uneven it will project itself into all the irregularities 
and holes. For this reason, if basal attachments are 
used, it is desirable to have them with smooth surfaces 
and of a horizontal expanse greater than that of the 
sponges which it is desired to grow, otherwise con- 
siderable weight and also time is lost in trimming the 
marketable specimens to a desirable shape. 

Indications in Biscayne Bay show that the average 
growth of sponges planted in Cape Florida Channel is 
slightly in excess of the rate shown at Anclote Keys 
and Cape Florida. The difference in the rate of growth 
may be due to the strength of the current, or to the 
larger amount of food in the waters adjacent to marine 
vegetation. That the latter is the more probable 
reason is indicated by the fact that sponges planted 
on bottoms covered by short grass at Soldier Key 
exhibit a more rapid rate of growth than those planted 
on bare rock. 

The slower rate of growth in the warmer waters of 
Sugar Loaf Sound was a surprise, and it may possibly 
be accounted for by the general absence of strong 
currents or by the character of the seed sponges. These 
were all small specimens, rarely over 5 ins. in diameter, 
obtained from the waters of the Sound, which, while 
formerly producing large ones, now rarely does so, 
possibly as a result of over-fishing in former years. 
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The inevitable tendency of an intensive fishery of this 
character would be to breed a race of more or less 
dwarfed sponges of slow growth, an assumption which 
is in a measure confirmed by the fact that Sugar Loaf 
Sound formerly produced a much greater proportion 
of large sponges than it does at present. This could 
not be due to the intensity of the fishery, as the Sound 
was then closed to promiscuous fishing and the sponges 
had ample opportunity to grow to a larger size than the 
average attained. 

In Biscayne Bay and Anclote Key the seed sponges 
were obtained from partially depleted beds, but owing 
to the greater depths and the more frequent prevalence 
of turbid water these have never been so thoroughly 
scoured of marketable sponges. The specimen from 
which cuttings were made were larger and presumably 
more virile, and in any event the cuttings grew more 
rapidly. At Sugar Loaf and Anclote Keys the planted 
sponges were measured at intervals by means of calipers, 
and occasionally specimens of average size were taken 
and cleaned. 

The experiments with wires appeared to show that 
sponges suspended above the bottom grow more rapidly 
than those growing on or near to the bottom, but more 
recent results with discs and triangles appear to throw 
some doubt on this. It is probable that dense vegeta- 
tion amongst which the sponges lay had an inimical 
effect and the sponges planted on the bottom where 
they would not be covered by vegetation would grow 
as rapidly, or nearly so, as those suspended above 
it. 

It has been found that those sponges grown sus- 
pended above the bottom are superior in density and 
closeness of fibre to the natural sponges from the same 
locality. The same superiority is not apparent in those 
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grown on discs, but the absence of the torn surface or 
root which characterizes the natural product makes 
them much more durable than the latter, the close 
felting of the attached surface making it the softest 
and strongest part of the sponge. In other words, the 
place of greatest weakness, i.e. the root or place of 
attachment, is converted into that of greatest strength, 
while the other parts remain normal. The artificially 
grown specimens are always superior to the natural 
product of the same locality. 

At Anclote Key a great proportion of the sponges 
grown on the bottom are affected with so-called crab 
holes, cavities which commonly contain small crabs. 
The general opinion of the fishermen is that the crus- 
taceans produce the holes, but this is by no means 
assured. Practically all the sponges planted on the 
bottom in this locality were previously injured by fresh 
water, and already bore patches of dead tissue when 
planted on the bottom. As these dead areas sloughed 
away they left cavities, thus inviting the crabs, which 
thus did not actually excavate their hiding places. In 
hundreds of examinations made of both artificially and 
naturally grown sponges, not the slightest indication 
of the raw surface which would have been looked for 
as 1f the crab had torn away the tissues of the sponge 
has been seen. The presence of the crab, however, 
undoubtedly prevents the hole from filling up, as it 
would tend to do under other conditions, That is 
distinctly an advantage, although the hole itself detracts 
to a greater or less degree according to its size from the 
value and usefulness of the sponge. 

In order to transport sponges from the Gulf of Florida 
to the Californian coast various methods have been 
suggested. Some have been transported by Express, 
closely and carefully packed with wet eel grass and 
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Gulf weed (Sargussum) over distances requiring three 
days between the time of removal from the water and 
the time of replanting. Although carried in heated 
express cars they are absolutely uninjured, and started 
growth immediately after transplanting. 

If kept cool the sponges will live much longer, and 
there is reason to believe that if carried in moist packing 
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“ DARBY AND JOAN” IN SPONGE 
in refrigerator cars there will be little doubt of their 
surviving a trip extending over one week. Thus, with 
proper arrangements, Florida sponges could be carried 
alive to the Californian coast. The water used in 
moistening the sponges and the packing material must 
be of full oceanic salinity, an experiment having shown 
a mortality of 50 per cent among sponges sent on a 
three days’ journey when a portion of the packing 
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material was inadvertently moistened with nearly fresh 
water from the Anclote River. 

At Anclote, also, it was observed that whatever the 
source of the sea there was a strong tendency of the 
plants to advert to a common type, though there 
appeared to be a tendency to compromise between the 
influences of heredity and environment. Deep water 
sponges a year after the cuttings were planted assumed 
a bristly appearance, but the processes were shorter 
and blunter than in sponges grown from shallow water 
seed. The texture of the skeleton was also closer and 
more dense than in the cuttings of shallow water origin, 
but neither resembled very much the sponges from 
which they were derived. 

With these facts in view, it 1s almost certain that 
Florida sponges transplanted to the Californian coast 
or Mediterranean specimens carried to the waters of 
Florida will not retain their original characters, but it 
does not follow that they will be inferior. It is even 
possible that with judicious selection localities may be 
found where the transplanted products may prove 
superior to their fellows at home, though it is true that 
one can hardly expect to improve on the fine quality 
of the sponges of the Mediterranean. 


CHAPTER XVIII 
THE LOOFAH, OR VEGETABLE SPONGE 


THE loofah, or vegetable sponge, is indigenous to 
Egypt, as its botanical name Luffa Egyptica indicates. 
It resembles a vegetable marrow in shape, and when 
deprived of its pulp a network of strong fibres is left 
which soften very much when wetted. It varies in 
length and girth very much, the most useful sizes being 
those from 8 ins. to 22 ins. inlength. Loofahs are chiefly 
used for the toilet and bath, but very largely in the 
form of flattened and shaped loose soles worn inside 
boots and shoes and bath-room slippers. The effect of 
their use in these forms is to keep the feet warm and 
free from damp. When used in the bath or for the 
toilet they produce lather freely with soap and are 
most effective in cleansing the skin and giving it a 
healthy glow. It must be confessed that the friction 
necessary for the production of these effects 1s some- 
what painful for sensitive skins, but for the cleansing 
of hands rendered very grimy by the toil of coal miners 
and many other workers there is nothing more effective 
than a loofah with soap. 

Loofahs were first cultivated in Egypt and were used 
extensively for the toilet. An English authoress, who 
visited some of the harems there, speaks of the ladies 
as using them and attributing the fineness and softness 
of their skins to their regular use. They are also culti- 
vated in parts of India, such as the Kangra Valley. 
But the country which has taken up their cultivation 
the most seriously and successfully is Japan. In fact, 
it is the only country from which properly graded and 


110 


THE LOOFAH, OR VEGETABLE SPONGE 111 


trustworthy supplies can be relied upon. Labour is 
cheap in that country, and consequently she can sell 
this product at very low prices ; whereas other countries 
possessing a suitable climate cannot successfully com- 
pete because their labour costs more. Loofahs are 
grown on continuous horizontal wooden rails supported 
at distances of about 6ft. by wooden stakes. They 
hang downwards from the vines. When ripe they are 
cut off at the stems and taken by the labourers—men, 
women and children—to the neighbourhood of a running 
stream in which they are immersed for about a week. 
They are then taken out and the pulp pressed out from 
the fibrous structure. After being dried they are com- 
pressed into bales weighing about 220 1bs., and con- 
taining from 5,000 small size (8 ins. to 10 ins.) to 1,200 
largest size (18 ins. to 22ins.). They are placed hori- 
zontally in the presses so that the length is unaltered, 
but the girth of the Loofah is reduced from, say, 5 ins. 
diameter to about 4 in. They are sold to the consumer 
in their pressed state, as it is quite easy to swell them 
to their normal size by dipping them in hot water. 


CHAPTER XIX 
MODERN LITERATURE IN CONNECTION WITH SPONGES 


In the opening chapter of this book I have surveyed 
the many references to the sponge in ancient Greek 
literature, both in poetry and in prose. It would be 
fitting at the close of my work to give a glance at the 
books and pamphlets, etc., in modern literature which 
make allusion to the subject. 

The Ancients wrote and sang about the sponge as 
one of the most wonderful products of Nature. Sponges 
continue to grow pretty much as they did then ; but 
present writers do not write as those of old did. Having 
the assistance of modern instruments and machinery, 
continuously improved, they have been able to study 
their subject much more scientifically and have arrived 
at definite and correct conclusions which the Ancients 
were unable to form. The imaginative and poetic sides 
of the subject may not have been given rein to, but 
there are many works that are of great value as accurate 
contributions to science and most charmingly written. 

The only novel written round the subject is by M. Le 
Comte de Vogiie, Member of the French Academy. 
The longest and generally most satisfactory work on 
sponges 1s The Commercial Sponges and the Sponge 
Fisheries, by H. F. Moore, Scientific Assistant United 
States Bureau of Fisheries, Washington, 1910. I have 
found much material in this clever and well-written 
work. [I have received permission to make use of a 
good deal of information given in it, for which I tender 
my grateful thanks. 

I also have to express my gratitude to my relative, 
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Mr. Elia Faclis, who has made a profound study of 
ancient Greek literature, and noted all that relates to 
sponges and sponge-diving in it. All I have written 
on this most interesting part of the subject of sponges 
is based on Mr. Faclis’s labours, in which he was greatly 
assisted by Mr. Demosthenes Chaviaras, the well-known 
historian of ancient Greece, residing at Symi. 

Miss Amelia Dorothy Defries has written a most 
charming book consisting of what she very modestly 
terms ‘“‘ Studies’? in Nassau, etc., during 1916. Its 
title is In a Forgotten Colony, with many illustrations 
(published by The Guardian Office, Nassau, 1917). 
The following are a few extracts— 

“Nassau is a favoured spot ; submarines, cyclones 
and hurricanes go ‘somewhere else,’ and we know (if 
there is any comfort in that) ‘ somewhere they are get- 
ting it.’ The syncopated rhythm of the spongers 
permeates Nassau, where, in the large sponge yards 
owned by Young & Son and others, the heavy modulated 
singing is accompanied by the regular clip, clip, clip, 
clip, clip of numerous big trimming scissors, the orches- 
tral effect of which would be fine on the stage. You 
may know that those women, followed by crowds of 
chocolate-hued children sucking sugar-cane or carrying 
large pieces of cantelupe melon dripping juice, spend 
part of their lives as I have described. And their names 
will be, possibly, Blooming or Tryphena or Galilee ; 
while the men are often named Bristol Ash, Liverpool 
Minus, Jolly Bean, and so on. 

“‘T have heard, too, of a man who never worked for 
a living, but when he wanted anything he would appear 
with one piece of Spanish gold and would buy what he 
needed. No one ever saw him with more than one 
piece of gold money and no one knew where it came 
from. But the general idea was that he had come 
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across some buried treasure lying on the bottom of the 
sea, and had the wisdom not to bring it all to the sur- 
face; when he had use for a piece he simply dived 
for it. 

“What is ignorance? Not long ago one of the 
spongers went into the office of the local newspaper in 
Nassau, and when the editor showed him the type- 
setting machine and the printers at work he asked: 
‘Boss, do dey print de Bible and hymn-books same as 
dis?’ ‘Of course they do,’ was the reply. ‘Say, 
boss, den dey isn’t printed by the angels?’ If you 
can believe that a grown man truly thought angels in 
heaven printed the Bibles and hymn-books you will 
have some idea what manner of folk I was among. 

‘ All around in the sea are the miraculous sea-gardens, 
and the marvels of these waters are to be found around 
almost all the other islands. Two spongers took me 
out in a blue cockleshell boat one day, and through 
their glass-bottomed bucket I saw the life of the sea, 
where the brilliant coloured fish swim among purple 
and yellow sea-fans, and brown feathers wave above 
their heads ; from a deep grotto in the white sand a 
huge crawfish emerged, slowly and with great dignity, 
like a Grand Duchess of the Austrian Court—with due 
form and ceremony and much waving of whiskers she 
went to call on Madame Crawfish in the opposite grotto 
—and the rhythm of these two as they swayed down 
the path together (all the little fishes scurried out of 
their way) was like some mazurka of antique date. 
Looking down in another spot I saw the most lovely 
purple sea-fan I had ever noticed. I exclaimed at its 
size and brilliance, and as I did so I heard a soft move- 
ment behind my back. Looking round I saw only a 
coat on the seat where a man had sat a few moments 
before. Presently . . . a puffing sound on the other 
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side of the boat, and a muscular young negro was 
swimming towards me with the free movements of a 
man used from childhood to the water. He was laugh- 
ing and in his hand was the purple fan I had seen 
growing on the sea-bottom. ‘Dis de one you’se 
admiring, ma’am?’ he asked gently as he climbed 
dripping into the place he had so recently vacated, 
laying the fan in the boat at my feet. It seems he had 
slipped overboard and without a splash had dived to 
the bottom, open-eyed, fully dressed in blue shirt and 
woollen check trousers. 

“On the far side of Hog Island is the coral reef, 
which keeps the sharks away and makes the glittering 
shore a safe bathing place. Here the sea is transparent 
as glass and shines like a white basinful of crushed 
jewels over which a purple film, like the bloom on grapes, 
has been blown. In its depths it holds what seems to 
be the essence of melted emeralds, on its surface scin- 
tillates the dazzling brilliancy of finely-cut diamonds. 
It is also warm and often hot—-sometimes rough, but 
oftener it is calm. When the ice lies on the New York 
streets the sea here is tepid. Because no words can 
convey its colours or its fascination, a friend of mine 
has described it as the water where angel fish live. 
The fishes who live in it are beyond description, but 
parrots have not more amazing colours and patterns. 
To watch them swimming lazily about in their luxurious 
gardens, in whose grottoes grow purple and canary- 
yellow sea-fans and waving feathers of mauve, is an 
easy matter, and if you have a sail-boat you are as free 
as they are. 

‘‘ Nassau 13 best described in the words of Stephen 
Haweis, who was here last year: ‘ Imagine, if you will, 
a flawless emerald, to be measured only by the square 
league ; imagine violet sea-fans, 8 ft. high, or fantastic 
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grottoes such as only coral polyps build, such things 
are commonplaces of Nassau days...’ I have seen 
enough of this artist’s work now to realize that wherever 
he might do a decoration he would distil the character 
of the region and produce a synthetic interpretation of 
the essential personality of the daily life in that place ; 
for he has, unconsciously, the true civic spirit. So that 
a decoration he might do, let us say, in London would 
be quite unlike the one he has done in the Bahamas. 
But if, as is rumoured, he should be commissioned to 
paint on the walls of the New York Aquarium, he would 
probably base that work on the innumerable studies 
from life that he is now making in the sea gardens, 
where the natural wonders ‘transcend the wildest 
dreams of the Arabian Nights.” He has spent the 
best part of a year rendering articulate the inarticulate 
beauty of the place; and ‘the joy of his great sanity 
is not less because he can lend it to others and has 
borrowed it from a faithful study of the world.’ Another 
interesting side to this second period of his art is sug- 
gested in his catalogue when he writes: ‘A modern 
artist, seeking the laws governing the rhythm and 
movement in plastic expression, should go to the sea 
gardens of Nassau, as the last generation went to the 
Louvre or the National Gallery of London.’ The effect 
of his work on the New York art critics was best ex- 
pressed by Mr. Charles Caffin, who wrote: ‘The sea 
gardens of Nassau became to Haweis’ imagination the 
nucleus of the rhythms of the universe and a perpetual 
object lesson of the magic of rhythm in harmonizing 
physical, mental, and spiritual sensations. .. he has 
secured this harmony by establishing rhythmic relations 
between all the parts selected, so that ev2rything is 
united in a decorative ensemble. His decorative sense 
is distinguished by a fluent creativeness that finds 
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expression in ample forms and subtle delicacies. And 
to the fascination of these designs 1s added a remarkable 
suggestion of objective truth. The marvellous beauty 
of the sea gardens has been wonderfully visualized.’ ”’ 

Mr. Stephen Haweis is the son of the Reverend H. R. 
Haweis, author of Music and Morals and other works. 
He was the vicar of a London church for many years, 
and was a wonderful musician and lecturer on music, 
as well as a most eloquent preacher. The son, to judge 
from a reproduction of one of his paintings of a sea 
garden in Nassau, evidently is in sympathy with the 
Cubist school, although not a Cubist himself. 

Much of the writing in Miss Defries’ book strikes the 
mind as reproducing some of the effects of a residence 
in Nassau, as do the descriptions contained in an 
article which appeared a few years ago in the Windsor 
Magazine— 

‘“The method of harpooning, less in favour in the 
Mediterranean than in other sponge fisheries, is probably 
seen at its best in the Bahamas. Indeed, it is difficult 
to imagine a prettier scene than Nassau harbour on a 
fine sunny morning, when the fleet of sponge vessels— 
numbering over 500 schooners and 2,800 boats, and 
employing over 5,000 men and boys—are starting for 
the fishing ground. The schooners, scattering as they 
leave the harbour, select each their own particular 
anchoring ground, the coolies on the ships having been 
hard at work preparing meals for their respective crews. 
The schooners, graceful little craft, built like yachts of 
wood, copper sheathed and clamped, are each followed 
by a train of from five to twenty-five rowing boats 
varying in number in proportion to the tonnage of 
their leader, which ranges from 6 to 50 tons. To an 
onlooker the scene is entrancing—the calm, clear waters ; 
the boats with their dusky occupants occasionally 
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silhouetted on the horizon ; the parent vessels, their 
sides glittering in the sun as if coated with gold, form 
an almost perfect picture. To the outsider, too, the 
life appears to be ideally healthy—almost idyllic, but 
in truth it must be confessed that the life of a sponger 
is not an entirely enviable one. His life is one of hard 
work ; his fare is of the coarsest. Rice, hominy, very 
little salt pork and flour, are the usual provisions stocked ; 
flour is the most important, and an absolute necessity 
when hard work is expected ; and the sponge fishers, 
beyond a meal before starting work and one in the 
evening when they return to the schooner, get nothing 
between but bread and water. The hardships on board 
the vessel in which they are, are, in point of fact, 
very considerable, and—as will be explained later—the 
accommodation on board the schooners is not strictly 
reserved for the captains, mates, cooks and crews.” 

This vivid writing is from the joint pens of M. Dinorben 
Griffith and Dr. Sawyer, who utilized much material 
supplied to them by me. Further it describes two 
subjects not hitherto touched upon in this book, and 
that is the bleaching and the drying of sponges. At 
18-19 Red Lion Square, occupied by the Cresswell 
Brothers Branch of International Sponge Importers, 
Limited, there is a steam bleachery which is the largest 
in Europe. The process is most interesting, starting 
as it does from the unbaling of the raw, compressed 
goods to the casing of the finished product, which can 
be examined in detail. Various improvements have 
been introduced into the mode of bleaching now in 
use since the article referred to was written. After 
the bleaching, the drying, sorting, stringing, carding 
and other operations are carried on here on a large 
scale. 

“ Of special interest is a drying system lately installed. 
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A 10h.-p. nominal vertical boiler occupies one corner 
of the engine room, the base of the chimney shaft, 
70 ft. high by 4 ft. square, occupying the adjacent 
corner. On one side of the room is a 5h.-p. nominal 
horizontal steam-engine driving two lines of shafting, 
one overhead, the other underground, in a brick and 
concrete trench which, passing right under the yard, 
terminates in the bleaching room where it supplies the 
necessary motive power to two sets of indiarubber 
rollers for squeezing as much water as possible out of 
the sponges after their final washing preparatory to 
the drying process. The exhaust steam from the 
engine is completely utilized in the following manner : 
It passes in the first place through an oil-separator. 
After leaving the oil-separator, the steam passes on to 
the air condenser above the engine. This is a hollow 
iron case, in size only about 1 cu. yd., containing a 
large number of hollow, stamped steel plates united 
together by the edges in pairs, forming four series of 
hollow elements and all communicating with each 
other. Although the plates are only of a thickness of 
stout brown paper or thin card, and steel is one of the 
highly infusible metals, they are melted together on 
the edges by the use of an acetylene flame, raised to 
the temperature of 5,200” by a jet of oxygen gas stored 
in cylinders at the pressure of 1,800 Ibs. to the sq. in. 
This heat is so perfectly under control and can be used 
so accurately, that the thin steel sheets can be worked 
in any desired manner by its use. On one side of the 
case a small fan, whose periphery is revolving at the 
velocity of over 150 miles an hour, drives thousands 
of cubic feet of air per minute into the outer case of 
the air condenser. The current of air, heated to any 
requisite degree by the heat given up by the steam, 
passes down a duct in one corner of the engine room 
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and through an underground duct to the drying room, 
where it can be distributed exactly as may be required, 
thus insuring an extremely rapid drying in a continuous 
stream of fresh, warm, dry air.” 

The Williamson Submarine Film Corporation exhibited 
at the Philharmonic Hall, in Great Portland Street, 
London, W., a remarkably beautiful and interesting 
film, shortly before the Great War broke out. By means 
of electric lights let down into the sea and with cameras 
likewise submerged they had taken delightful views of 
the Nassau Sea Gardens in their various aspects, and, 
most remarkable of all, a fight between a negro sponge 
fisherman and a shark in which the man was victorious. 
These representations of the beauties of the sea-bottom 
and a conflict between man and his greatest enemy of 
the sea, wouid have indeed astonished the ancient Greeks. 

In the Strand Magazine a few years ago a most 
interesting and well-illustrated article appeared, which 
was the outcome of an interview with the author. In 
the course of the article I am quoted as stating the 
following— 

“Like the coral fishers, who never allow anyone to 
accompany them or to witness their fishing operations, 
sponge divers are very exclusive in the matter of curious 
visitors. My cousin, Mr. G. H. R. Brown, of Aegina,”’ 
says Mr. Cresswell, “is, I believe, the only Englishman 
who has been through an entire season of sponge diving 
with the Greeks themselves. The reason for his being 
accorded the privilege, however, is not far to seek. He 
has always lived amongst them, and is regarded as a 
blood-brother. Moreover, they will work for him at a 
nominal rate, whereas their zeal for an ordinary English 
employer would be conspicuously absent. It thus hap- 
pens that we can own and fit out boats successfully 
which in former times would have caused us great loss. 
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We should like to point out that these men are well 
aware of the hardships and dangers of the diving trade. 
They undertake their task entirely of their own free 
will or, I should add, of necessity. Their native islands 
are very bare. Agriculture is in its most primitive 
state, hence the inhabitants are only too glad to revert 
to sponge fishing for a living. In summer the boats 
go out hundreds of miles from their native shores, but 
in winter the fishermen do not venture far out and only 
dive in comparatively shallow waters. As a matter of 
fact, the sponge fishing fleet is managed on much the 
same lines as the trawling system in the North Sea, and 
Aegina is the Grimsby of the sponge trade. 

“‘ Our divers have made some queer finds : for instance, 
we have in our possession some remarkable amphorae, 
which date as far back as 200 B.c. They are the envy 
of lovers of antiquity, and needless to add are also 
extremely valuable.” 

Besides other interesting and valuable objects 
brought up from the sea was the largest piece of black 
coral ever known. The usual tradition being followed, 
the Greek Church benefited to no inconsiderable extent 
before the enormous specimen—the fan-like branches 
extend over Sift. square—found its present resting- 
place in the Natural History Section of the British 
Museum. There is also in the same gallery a very 
fine collection of sponges selected by Mr. Kirkpatrick 
of the British Museum at Messrs. Cresswell Brothers’ 
warehouses. 

The commercial part of the sponge trade in England 
—and London is universally recognized as the chief 
centre of this branch of industry—is chiefly in the 
hands of International Sponge Importers, Limited, its 
business being carried on by means of branches, the 
chief of which are I. & M. Cohen, Cresswell Bros., and 
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H. Marks & Sons. The first and last are situated in 
Houndsditch and the Cresswell branch at Red Lion 
Square. The directorate consists of seven directors, 
assisted by two general managers. 


The words of the following song are appropriate to 
our subject. Set to very good music, it was very popular 
a few years ago. It was set, suitably, in a low key 
and was a great favourite with bass singers. 


THE DIVER 
Words by G. DouGLas THOMPSON 
Music by E. J. LODER 


In the caverns deep of the ocean cold, 

The diver is seeking his treasures of gold. 
Risking his life for the spoil of the wreck, 
Taking rich gems from the dead on her deck. 
And fearful such sights to the diver must be, 
Walking alone in the depths of the sea. 


He is now on the surface, he’s gasping for breath, 
So pale that he wants but the stillness of death 
To look like the forms he has left in the caves, 
Silent and cold ‘neath the trembling waves. 
How fearful such sights to the diver must be, 
Walking alone in the depths of the sea. 


And Mammon’s the master and man is the slave 
Toiling for wealth on the brink of the grave. 
Leaving a world of sunlight and sound 

For night-like gloom and a silence profound. 
And fearful the death of the diver must be, 
Sleeping alone in the depths of the sea. 
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In quite another vein—a kind of badinage—are the 
following verses, which recently appeared in Punch— 


NEW RHYMES FOR OLD CHILDREN 
THE SPONGE 


The sponge is not, as you suppose, 
A funny kind of weed ; 

He lives below the deep blue sea, 

An animal like you and me, 
Though not so good a breed. 


And when the sponges go to sleep 
The fearless diver dives ; 

He prongs them with a cruel prong, 

And, what I think is rather wrong, 
He also prongs their wives. 


I know you'd rather not believe 
Such dreadful things are done ; 

Alas, alas, it is the case ; 

And every time you wash your face 
You use a skeleton. 


So that is why I seldom wash, 
However black I am, 

But use my flannel, if I must, 

Though even that, to be quite just, 
Was once a little lamb. 


—(A.P. H. in “ Punch,” 1921) 


By permission of the Proprietors of Punch. 


IN DEX 


ANCLOTE, 51 
Anthony and Cleopatra, 71 
Aristotle, 5, 9, 11, 71 


Bars, sponge, 53 

Batabano, 47 

Beds, sponge, 24-26, 42, 63-65 
Benghazi, 27 

Best sponges, 24 

Bleaching, 118 

Board, Government, 45 


CAIBARIEN, 47 

Cancava, 9, 68 

Carding, 118 

Centre, 121 

Classification, ancient, 11, 12 
Cleaning, 43, 45 
Commerce, ancient, 11, 12 
——, to day, 22 
Commercial sponges, 1, 63 
Conservation, fisheries, 69 
Crawl, 43 

Cresswell Brothers, 118 
Culture, artificial, 95-100 


DAMAGE, 68 

Davis, R. H., 82-84 

Defries, Miss A. D., 113 

Difference, American and 
European, 102 

Discovery, 3 

Divers, famous ancient, 5-7 

—— in ancient times, 5-7 

Diving apparatus, 24, 57 

— ——, ‘* Fernez,’’ 85-91 

—— depths, 31 

——— disease, 37, 39 

——— dress, 58, 59 

—— instrument, ancient, 9 

——— machine, early to modern, 
71-75 | 


Diving machine, 37 
objections, 65-67 
method, 8, 9, 58-62 
naked, 27, 29 

Dredge, 27, 68 

Drying system, etc., 118-119 














ELEPHANT ear, 21, 22 
Exchange, sponge, 41 


FISHING depths, 52, 53 
——- in ancient times, 8 


' ——- in Anclote Region, 54, 55 
: -—— in Bahamas, 29, 40, 43 


-—-—- in British Honduras, 48 


: ——--- in Cuba, 47 
i .—-- in Florida, 50-52, 56 


rere RRR EN AO OS AG me 
- 





—— in Mediterranean, 29 
—— in Rock Island Region, 
54 


—— methods, 48, 55 

to middle of last century, 
13-15 

Fisheries, important, 22, 25-28 

, regulation of, 92-94 

Fishermen, chief, 23, 24 

, Greek, 24, 25 

Flégel, Ch., 76 

Flesh, sponge, 43 

Food, sponge, 102 











GANGANON, 9, 35, 68 
Gangava, 68 

Gerby, 27 

Glove, 43 

Grades, finest, 22, 23 

Grass, 43, 50, 52 

Greek literature, ancient, 3 
Growth of sponges, 16-21, 51 
, rate, 105, 106 
—— —, time, 78 

—— ——, with wires, etc, 106 








125 


126 


Growth of Loofahs, 111 
Grounds, key and bay, 50-52 


HARDHEAD, 43 
Harpooning, 27, 33, 117 
Homer, 12, 70 
Honeycomb, 21, 22 
Hooking, 51, 55 
Hospital ship, 27 
Huxley, 18 


IMITATIONS, 1 

India-rubber sponges, 2 

International Sponge Import- 
ers, Ltd., 121 . 


KAMAKI], 9 

Law, sponge, 43 
Literature, ancient, 3 
———, modern, 112-115 
Loofah, 110 
MANDRUKA, 27 


Nassau, 113-117 
Nature of sponges, 16-21 


OBJECTS, valuable sea, 12] 
Old Testament, mention, 3 





Oppianos, 8 

Origin, I1 

P&cHE blanche, 28 
noire, 27 

Pelecanos Solon, 79 

Plato, 5 


Poem, ‘' The Sponge,’’ 123 
Porpoise, sacred fish, 8, 9 


Reer, 43 
Reproduction, 18 
Rollers, 52 


INDEX 


SALE, statistics, 46 

Scaphander, 27 

abuse, 81-84 

, history, 70, 71 

———., its use, 76 

——, movement for abolition, 
76-80 

Season, fishing, 26, 27 

Sharks, 8 

Shark fight, 120 

Sheeps-wool, 47, 50, 52, 54 

Song, ‘‘ The Diver,’’ 122 

Sorting, 118 

Species, 11, 22 

‘‘ Spots of bar,’”’ 51 

Statistics, 46 

Story, true, 80 

Stringing, 118 








TARPON springs, 56, 57 

Telescope, water, 33 

Texture, finest, 21 

Thucydides, 70 

Transplantation and culture 
102, 104-109 

Trawling, 35, 68 


| Turkey, 21, 22 


_ UNBALING, 118 


Useless sponges, 104 


_ Uses, ancient, 11—13 
_ VELVET, 43 


_ WapinG, 27, 29 


Wages, diving, 56 
Wild sponges, 21 
Wool, 42 


- YELLow, 43 


ZimocCcA, 2], 22 


PRINTED IN GREAT BRITAIN AT THE PITMAN PRESS, BATH 
C—(1463a) 


An Invaluable Reference Work. 


THE 


RAW MATERIALS 
OF COMMERCE 


Edited by J. HENRY VANSTONE, F.R.G.S. 


HIS up-to-date work, complete in two volumes, is intended 
for practical use in offices dealing with cither the raw or 
manufactured products of the world. It 1s a detailed guide 
to the sources, classification, and other facts of the materials 


used in manufacture. 


The contents are carefully grouped to 


facilitate reference to the Origin, Nature, Development and Use 


of all known products. 


ABRIDGED CONTENTS 


Vegetable Products. 
Fibres — Rubber — Oils — Fats -- 
Drugs — Foods — Beverages — 
Gums — Resins ~ Dyes — Woods 
~Tobacco. 

Mineral Products. 
Coal—Petroleum—Stone—Lime— 
Sands~Gravel—Clays-Precious 
Stones—Ores-Radium. 


Animal Products. 
Fibres “st ples Skins ~ Furs 


-P ane 


Synthetic Products. 
Coal Tar Derivatives- Celluloid 
- Synthetic Dyestutfs~ Drugs - 
Chemicals--Casein- Resins. 


**Well illustrated and produced, and should be welcomed in) many quarters.” 


—London Chamber of Commerce Journal. 


“Should be on the desk or shelf of every business man and student of commerce.” 


~---Nottingham Journal. 


‘*The Author has succeeded in combining accuracy with the avoidance of unduly 


technical language.”’— Nature. 
In two volumes: Size 
11” x 82", Cloth gilt, 
807 pp. Profusely rllus- 
trated. 


i A I aL mn EN ete nal 2 fe meer 


40/- 


NET 
COMPLETE 


Please send for a des- 
criptive brochure, post 
free on request. 


SIR ISAAC PITMAN AND SONS, LTD. 





A SELECTION FROM THE LIST OF 


COMMERCIAL HANDBOOKS 


PUBLISHED BY 


SIR ISAAC PITMAN & SONS, LTD. 
The following Catalogues will be sent post free on 


application : 


COMMERCIAL, 


EDUCATIONAL, TECHNI- 


CAL, SHORTHAND, FOREIGN LANGUAGES, and ART. 





Obtainable through any Bookseller or direct from the Publishers 


LONDON: PARKER STREET, KINGSWAY, W.C.2 
BATH: The Pitman Press. MELBOURNE: The Rialto, Collins Street. 
NEW YORK: 2 West 45th Street. TORONTO: 70 Bond Street. 


INDIA: A. H. Wheeler & Co., Hornby Road, Bombay; 11 Clive Street, 
Calcutta ; and 15 Elgin Road, Allahabad. 


The Prices contatned tn this List apply only to Great Britatn. 


CONTENTS 
PAGE PAGE 
ADVERTISING AND COMMER- Fornian LANGUAGES . 28-29: 
craL ART ' . - 21 | Ggoarapuy aND History . 9 
ARITHMETIC, ETC. . P 2 Income Tax ‘ : | WS 
BaNKING AND FINANCE 11-12 INDUSTRIAL ADMINISTRATION 
BOOK-KREPING AND ACCOUNT- 17-18 
ANCY ; ; , INSURANCE. 13-14 
BuSINESS ORGANIZATION AND 
MANAGEMENT . 18-19 Law . ; j ‘ ae 25 
MounicrpaL WoRK : . 20 
CAREERS, ETO. . ‘ - 86 
REFERENCE Books. 26-27 
Crvm Service. ‘ - 6 
SALESMANSHIP . P =: 322 
CoMMERCE, ETC. . é « 
SECRETARIAL WORK . - 16 
Common COMMODITIES AND 1 
INDUSTRIES gi-sg | Smrre . . ee 15 
Eoonomics. . : . 19 | S#orrTHanp ° ° - 29 
ENGLisH AND COMMERCIAL Taansrorr a 
CORRESPONDENCE . - 81 TypewriTIna. P - 30 


C~s 


ARITHMETIC, ETC. 
Arithmetic and Book-keeping 


By Txros. Brown, F.S.S., and VINCENT COLLINGE, 
A.C.18. pEcyno parle: Part 1 : . - Net 


Part II ° ® e ° e Net 
Arithmetic Class Book 

By W. R. BaRHamM . . ° ° 
Arithmetic Class Book 

Advanced. By W. R. BARHAM ’ : F ; 


Arithmetic of Commerce ; 
By P. W. Norris, M.A., B.Sc. (Hons.) ‘ . Net 


Business Calculations 


By F. Heeus, F.C.1.8. . ° ‘ : 
Commercial! pavotcing: 
By Max M. Kay . . : ° . Net 


Commercial Nixtheiiadies 
By I. H. L. Davies, B.A., and E. G. H. HABAKKUK 


Complete Business Arithmetic 


Answers ; : | Net 
Complete Mercantile Arithmetic 

By H. P. Gresn, F.C.Sp.T. (With Key) . Net 
Elements of Commercial ounces 

By THomas BROWN ; . Net 


Logarithms Simplified 
By canes vena B. ss » ana A. C, icin 
A.C.P, Net 


Practical Gomniercial Arithmetic 

By H. Watson, B.Sc. (Econ.) . ; ‘ . Net 
Principles and Practice of Commercial 

Arithmetic 

By P. W. Norris, M.A., B.Sc. , i . Net 
Rapid Methods in Arithmetic 

By Joun JOHNSTON. pores and Baltes by G. K. 

BUCKNALL, A.O.LS. . Net 


Slide Rule Applied to Commercial Calcula- 


tions, The By R. M. Sumesy . . Net 
Smaller Commercial Arithmetic : 

By C. W. Crook, B.A., B.Sc. ‘ ‘ - Net 

Answers , ‘ ; : ; ; - Net 


i 


PRICR 


2/6 
18 


2/6 
3/6 
4/- 
2/- 
1/6 
26 
6/- 


2/- 


2/6 


6/- 


7/8 


1/- 


2/6 


2/— 
1/6 


BOOK-KEEPING AND ACCOUNTANCY 


Accountants’ Dictionary 
Edited by F. W. Prxtey, F.C.A. In 2 Vols. . Net 67/6 


Accounting 
By 8. 8. DENRON: M. ron - C.A., and R. DE ZOUCHE, 
F.C.A. . . Net 10/6 


Accounts of peacitons cantare: and 
Trustees 
By Witi1aM B. Paruips, F.C.A., A.C.LS. ~ Net 5/- 


Advanced Accounts 
Edited by Roger N. Carrer, M.Com., F.C.A. . Net 7/6 


Key to Advanced Accounts 
By R. A. GOODMAN : ‘ - 2/- 


Advanced Book-keeping Geeccine be 
Commercial Schools 


By A. J. FAVELL, B.Sc.(Econ.), A.C.1.8. . ‘ . 2 
Apportionment in Relation to Trust Accounts 
By A. F. Cuicx, Incorporated Accountant . Net 6/- 


Auditing, Accounting, and Banking 
By F. Dow er, A.C.A., and E. M. Harnis, A.I.B. Net 7/6 


Auditors : Their Duties and pespons ree 
By F. W. Prxiey, F.C.A. ; Net. 21/- 


Audit Programmes 
By E. E. Spicer, F.C.A., and E.C. Peauer, F.C.A. Net 4/6 


Balance Sheets, pusiness 


By F. R. Sreap .. : . Net 10/6 
Book-keeper’s Vade Mocarn’ The 
By 8S. Howarp Wiraey, F.C.I., A.LA.A. . - Net 8/6 


Book-keeping, A Course in 
By R. W. Hotanp, O.B.E., M.A., M.Sc., LL.D. Net 4/- 


Book-keeping and Accounts 
By E. E. Spicer, F.C.A., and E. C. Peaier, F.C.A. Net 20/- 


Book-keeping and Office Work 
By R. J. Porters, F.C.R.A. Two Vols. . » Net 30/- 


Book-keeping for Beginners 
By W. E. Hoopsr, A.C.1.S. . ‘ ° - Net Q- 


3 


Book-keeping and Accountancy—contd. 


Book-keeping for Retailers 

By H. W. Porrirr and W. NIcKLIN, A.S.A.A. 
Book-keeping for Shopkeepers 

By J. Greia, F.C.1. 
Book-keeping, Modern Methods of 

By R. H. Eppes, Chartered Accountant . 
Branch Accounts 

By P. Taaceart. A.S.A.A. é : ° 
Builders’ Accounts and ee 

By Rosert G. Lace ‘ ; : 
Business Book- keeping 

By J. RoUTLEY ; ‘ : ‘ 
Club Accounts 

By C. A. Houumay, A.S.A.A. . 
Commercial Goodwill 

By P. D. Leaks, F.O.A. : ° 
Company Accounts 


ree aa CoLEs. Revised by W. C. Woop, 


Net 


Net 


Net 


Net 


Net 
Net 
Net 


Net 


Net 


Consignments, Account Sales, and Accounts 


Current 
By E. J. Hammonp, A.O.LS., ALAA. . 
Cost Accounting 
By W. B. Lawrence, C.P.A. 


Cost Accounts in Principle ‘and. Practice 


By A. CiirrorD Ripaway, F.C.A. 
Cost Accounts for the Metal Industry 

By H. E. Parkes, M.Com., A.C.W.A. ‘ 
Costing and Price Fixing 

By J. M. Scorr MAxwELL, B.Sc., F.C.W.A. 
Costing, A Primer of 

By R. J. H. RyYay , : é , 
Costing, Dictionary of 

By R. J. H. Ryaryu . 
Costing, Theory and Practice of 

By E. W. Newman, F.C.A. ; ‘ ‘ 
Costs for Manufacturers 

By C. SMITH . 
Depreciation and Wasting Assets 

By P. D. Leaks, F.C.A. ; 
Dictionary of Book-keeping 

By R. J. Porters, F.C.R.A. . ° e 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


Net 


PRICE 
2/- 
2/6 
4/- 
3/- 
3/6 
3/8 
3/6 

21/- 


7/6 


5/- 
21/- 


10/6 
6/- 


10/6 
8/6 
5/- 

15/- 
7/6 


Book-keeping and Accountancy—contd. 


Estimating 

By T. H. HaArRGRAVE ‘ . ° ° - Net 
Executorship Accounts 

By C. TOWNSEND. e . Net 
Foreign zachenge Accounting 

By C. Dsorop ; : . Net 


Full Course in Book- keeping 

By H. W. Porrirr and W. NIckuin, A.S.A.A. Net 
Graded Book-keeping Exercises for 

Commercial Schools 

By A. J. FAVELL, B.Sc., A.C.LS. e ° ® e 
Higher Book-keeping and Accounts 

By H. W. Porritt and W. NIcKLIN, A.S.A.A. Net 
Holding Companies 

By A. J. Smions, A.C.A. (Hons.) ‘ é - Net 
Hotel Book-keepins __. , : ; . Net 
Manual of Cost Accounts 

By H. Juxros Lunt, F.C.A., F.C.LS., F.O.W.A. Net 
Notes of Lessons on Rook: meeping: 

By J. ROUTLEY - - Net 
Practical Auditing 

By E. E. Spicer, F.C.A., and E. C. PEGierR, F.0.A. Net 


Principles of Accounts 
By J. STEPHENSON, M.A.., sears D.Sc. 


Part I, 3/6 Part II 
Principles of Auditing 

By F. R. M. DE Pavuta, O.B.E., F.C.A. . « Net 
Principles of Book- keeping mapianee 

By I. H. HuMpurys - Net 


Questions and Answers in Book- keeping and 
Accounting. By F. F. SHarzes, F.S.A.A. . Net 
Railway Accounts 


By C. H. NeEwron, F.A.A. . ‘ « Net 
Sharles’s Elementary Book- keeping 
sy F. F. SHarzes, F.S.A.A., F.C.1S ° ° ° 
Shopkeepers’ Accounts Simplified 
By C. D. CoRNELL . Net 


Sinking Funds, Reserve Funds, and Deprecia- 
tion. By J. H. Burton, A.S.A.A. »  « Net 
5 


PRICB 
78 
5/- 

16/- 
5/- 


2/- 
5/- 


10/6 
2/6 


7/6 
3/6 
21/- 


5/- 
7/6 
2/6 
10/6 
10/6 
3/6 
2/- 


x6 


CAREERS, ETC. 


Authorship and J — 


By ALBERT E. But. : ° ° - Net 
Banking as a Career 

By F. A. WILtMan, Cert. A.I.B. ° ; . Net 
Game of Commerce, The 

By HERBERT KENDRICK . Net 
How to Become an Auctioneer and Estate 

Agent 

By W. F. Noxgs, F.A.T. ; . Net 
How to Become a Company Secretary 

By E. J. Hammonp, A.C.1LS. . . Net 
How to Become a Private Secretary 

By J. E. McLacuuan, F.1.P.8. (Hons.) . . Net 
How to Become a Qualified accountant 
_ By R. A. Wrrry, F.S.A.A. : ; . Net 
How to Choose Your Career 

By W. Les. Ivey, M.C. ; ° ; - Net 
How to Secure a Good Job 

By W. Lxsim Ivey, M.C. , é ; . Net. 
Journalism as a Career 

Edited by Ww. T. CRANFIELD e e e e Net 


CIVIL SERVICE 
Civil Service Arithmetic Tests 


By P. J. VARLEY-TIPTON ‘ . ° » Net 
Civil Service Essay wane 

By W. J. Appis, M.A. _. , ° - Net 
Civil Service Guide 

By A. J. LAWForp JONES . Net 
Civil Service Practice in Précis Writing 

Edited by ARTHUR REYNOLDS, M.A. (Oxon) . Net 


Copying Manuscript, Orthography, Hand- 
writing, etc. 


By A. J. LAwrorpD JONES ‘ : ; - Net 
Elementary Précis Writing 
By Wa.TeR SHawcross, B.A. . . Net 


Guide to Indexing and Précis Writing 
By W. J. WrEstTon, M.A., B.Sc., and E. BowKER Net 


6 


PRICB 
3/6 
3/6 
3/6 


3/8 
3/6 
3/6 
3/6 
3/6 
3/6 


5/- 


2/6 
2/6 
2/6 
2/6 


3/6 
2/- 
2/~ 


COMMERCE, ETC. 


Commerce for Commercial and Secondary 
Schools 
By A. J. Favewzt, B.Sc.(Econ.), A.C.1.S. . . 


Commerce, Stage I 

By A. James, F.F.T.Com., F.R.EconS. . ° ‘ 
Commercial maaan and Corre- 

spondence ‘ : : . Net 

Commercial Practice 

By ALFRED SCHOFIELD, B.Sc. (Econ.) ° - Net 
Elements of Commerce 

By F. Heywoop, F.C.LS. ; , ; - Net 
How to Study for paenations 

By D. CoorrerR ° ° ® : 
Manual of Business Training : . . Net 
Modern Business and Its Methods 

By W. CaMPBELL, Chartered Secretary , . Net 
Popular Guide to Journalism 

By A. KINGSTON. . Net 
Practical Journalism and Newspaper Law 

By A. Baxer, M.J.I., and E. A. Corre ; . Net 
Principles and Practice of Commerce 

By JAMEs STEPHENSON, M.A., M.Com., D.Sc. . Net 


Principles of Business 
By JaMEs STEPHENSON, = A., i: Com., D.Sc. 


Part I, Net 2/6; . . Part Il, Net 
Questions and Ansaere on Gomiaierce: Stage I 

By A. J. FavE.u, B.Sc. (Econ.), A.C.1LS. . . Net 
Questions and Answers on Business Practice 

By E. J. Hammonp, A.O.1.8., ALAA. . . Net 
Routine of Commerce 

By ALFRED SCHOFIELD, B.Sc.(Econ.) : . Net 


Short Story Writing and Free Lance 
Journalism 


By SypNEy A. MOSELEY . , ; . Net 
Theory and Practice of Canimerce 
Edited by F, Heezis, F.C.1S. F ‘ . Net 


Wholesale and Retail eoees 
By W. CaMPBELL . . ‘ . - Net 


7 


PRIOB 


3/6 
2/6 
2/6 
3/8 
4/- 


2/- 
4/- 


7/6 
2/6 
3/6 


8/6 


3/6 
2/6 
5/- 


4/- 


7/ 
7/6 


3/~ 


ENGLISH AND COMMERCIAL 


CORRESPONDENCE 

Business Letters in English 

By W. J. WESTON, M.A., B.Sc. ‘. ° - Net 
Commerce and Correspondence 

By E. H. Grout, B.8c.(Econ.) . . Net 
Commercial Se nonee and Commercial 

English ; ; . Net 

Commercial Dictionary. : . Net 
Correspondence of Commerce, The 

By A. Rispon PatmMErR, B.Sc., B.A. ‘ - Net 
Dictionary of Correct English, A 

By M. A. Prong, M.A. Net 


English and Commercial Correspondence 

By H. Nacaoxka and D. THEOPHILUS, B.A. ‘ 
English Composition and Business 

Correspondence 

By J. F. Davis, D.Lit., M.A., LL.B. (Lond.) . Net 
English Exercises. A Book of omonyms 

By B. 8S. BARRETT ° 
English for Commercial Students 

By H. W. HovuGuHtTon ‘ - Net 
English Grammar and Composition 

By W. J. WxEstTon, M.A., B.Sc. (Lond.) . - Net 
English Mercantile Correspondence . Net 
Guide to Commercial Correspondence 

By W. J. WrstTon, M.A., B.Sc. (Lond.) 
How to Teach Commercial cea ape 


By Wa.rer SHAWwcROsS, B.A. ; - Net 
Manual of Commercial English 
By WALTER SHAWCROSS, B.A. Net 


Manual of Punctuation. By W. D. Wznsrer 
New Era Spelling Manual 

By H. J. BOWER. ; ; , ; 
Pocket English Dictionary — Net 
Principles and Practice of Commercial Corre- 

spondence. By J. STEPHENSON, M.A., M.Com. Net 

Punctuation as a Means of papneseoe 

By A. E. Lovety, M.A. Net 
Synonyms and Antonyms, Pitman’ 8 Book of 


Net 
8 


PRICE 
3/6 
5/- 


3/6 
1/6 


4/- 
2/6 
3/6 


2/~ 
8/6 
2/6 


4/6 
3/8 


2/6 
3/6 


3/6 
1/- 


2/6 
1/6 


7/6 
1/- 
2/8 


GEOGRAPHY AND HISTORY 


Commercial Atlas of the World . . Net 


Commercial Geography of the British se 
Abroad and Foreign Countries. 


Commercial aii aiid of the British 
Isles . - Net 


Commercial Susgeapie ae the World . Net 
Commercial History 


By J. R. V. Marowant, M.A. . : - Net 
Economic Geography 
By John McFar.Lane, M.A., M.Com. ‘. » Net 
Economic Geography, The eranciples of 
By R. N. RupMose Brown . - Net 
Economic Resources of the Empire 
Edited by T. Worswick, 0.B.E., M.Sc. . - Net 
Elements of Commercial Geography 
y C. H. Grant, M.So., F.R.Met.Soc. F - Net 
Elements of Commercial History 
By FRED HALL, M.A., B.Com., F.C.1S. . - Net 
peta of ducal Ze 
Rorrer, M.Com . . - Net 


Pick of Commerce, The 
By T. G, Wii1AMs, M.A., F.R.Hist.S., F.R.Econ.S8. Net 


Main Currents of Social and Industrial Change, 
1870-1924 
By T. G. Witiiams, M.A. . . - Net 


Outlines of the Economic reels of Bagiand 
By H. O. Mereprirs, M.A., M.Com 


Principles of Commercial History 


By J. STEPHENSON, M.A., M.Com., D.Sc. « Net 
Rise of British Commerce, The 

By K. G. Lewis, B.A., and N. BRANTON ° 
Statistical Atlas of the World, A 

By J. STEPHENSON, M.A., M.Com., D.Se. - Net 


9 a 


PRIOB 


5/- 
3/- 


2/6 
4/6 


5/6 
10/6 
6/- 
6/- 
2/- 
2/- 


5/- 


5/- 
7/6 
7/6 

88 


7/6 


ECONOMICS 


Dictionary of Economic and Banking Terms 
By W. J. Weston, M.A., B.Sc., and A. CREw . Net 


Economics Educator 


Edited by J. H. Jones, M.A. Three Vols. - Net 
Economics for Business Men 

By W. J. Weston, M.A., B.Sc. - ¢ - Net 
Economics for Everyman 

By J. E. LE RossiGNo. : . Net 
Economics of Private Enterprise, The 

By J. H. Jones, M.A. . - Net 
Economics of Instalment Trading ‘and Hire 

Purchase. By W. F. Crick. . Net 


Economics of the Manufacturing Business 
By W. A. Stewart Jones, F.C.W.A., F.S.S. 


Economics of the Wholesale and Retail neato 
By JaMEs STEPHENSON, M.A., M.Com., D.Sc. 


Elements of Political Bconomy: 


By H. Hat, B.A. ; ; . Net 
Exercises in Economics 

By A. Prumoer, M.Sc. (Econ.), M.A... LL.D. . Net 
Guide to Political Economy 

By F. H. Spencer, D.Sc., LL.B. ‘ . - Net 
Industrial Combination in England 

By P. FITZGERALD, D.Sc.(Econ.) : ‘ - Net 
Introduction to Business Economics 

By J. SrmpHENsON, M.A., M.Com., D.Sc. ‘ 
Outlines of Central Government 

By Joun J. CLARKE. M.A., F.S.S.. é Net 


Outlines of Industrial and Social Economics 


By Joun J. ee F.S.S., and Jamss E. hae 


A.C.L8. 
Outlines of Local Government of the United 
Kingdom (and the Irish Free pmate) 


By JoHun J. CLARKE, M.A., F.S.S.  . . Net 
Plain Economics 
By Joun LzEs, M.A., M.Com.Sc. ° ° - Net 
Principles of Economics 
y L. A. RUFENER, Ph.D. ‘ “ Z - Net 


Substance of Economics, The 
By H. A. SILVERMAN, B.A. (Econ.) . ° - Net 


PRICE 
5/- 
63/- 
3/8 


3/6 
5/- 
2/- 
2/- 
3/6 
10/6 
8/6 


5/- 


1/6 


5/- 
3/6 
16/- 
6/- 


BANKING AND FINANCE 


Answers to Questions Set at the Examina- 
tions of the Institute of Bankers 
By L. L. M. Minty, Ph.D., B.Sc., Econ., B.Com.— 
Foreign Exchange. Part 1& Part II Each Net 
Economics. Part I & Part II - Each Net 
ee Grammar and cay aa "Part ti Net 


Net 
Banker as a Lender, The 
By F. E. STEELE. ‘ : ‘ . Net 


Bankers’ Advances 
By F. R. Steap. Edited by Sm JoHn Paaet, K.C. Net 


Bankers’ Advances neat Produce 


By A. Wrix1ams, A.I.B. Net 

Bankers and the Property Statutes of 1925 
and 1926. By R. W Jongs ; Net 

Bankers’ Credits 

By W. F. SPALDING : . Net 
Bankers’ Securities Against Advances 

By LAWRENCE A. Foaa, Cert. A.I.B. ‘< . Net 
Bankers’ Clearing House, rhe : 

By P. W. MATTHEWS : ‘ . ~ Net 
Bankers’ Tests 

By F. R. Steap ;: - Net 
Bank Organization, Management, etc. 

By J. F. Davis, M.A., D.Lit., LL.B. (Lond.) . Net 
Bills of Exchange Act, 1882, The 

By M. H. Mearag, B. Com. F Net 


Bills of Exchange Acts, A Practical Exam- 
ination of the 


By C. H. FENNELL : ° . . Net 
Cheques. By C. F. Hiaekvons . «  « Net 
Dictionary of Banking 

By W. THOMSON. Net 


Dictionary of Banking Terms in Three 
Languages, aie car el nae en) 
By L. HERENDI . Net 
Dictionary of the World’ s Currencies and 
Foreign Exchanges 
By W. F. SPALDING ‘ ; - Net 
Discount Market in London, The 6 
By H. W. GREENGRASS . 7 ° ; - Net 


il 


PRICE 


10/6 
6/- 
7/6 

10/6 
6/- 


7/6 
6/- 


30/- 


21/- 


30/- 
6/- 


Banking and Finance—contd. 


ae Exchange, arrency: ~~ Finance ‘mas 
Elements of Banking 
ast Banking Administration, ne aaa of 

By Joseru Syxes, B.A. (Hons.) ; 2/6 


aa ae Banking Methods 
L. L. M. Minty, Ph.D., B.Sc., B.Com. - Net 18/- 
Phe Se Composition and Banking Corre- 
spondence 
By L. E. W. O. Fuuiproox-Lecoarr, M.C., B.A. Net 6/- 


moreign Banking Systems 
By H. ParKeR WILuis and B. H. Becoxwart . Net 21/- 


Foreign Exchange and Foreign Bills in Theory 


and in Practice. By Ww. F. SpaLpIne . Net 7/6 
more‘en Exchange, A peace * 
By W. F. SpaLpiIna - Net 8/6 
Foreign Exchanges, Arithmetic id Practice 
of the. By A. G. Svaa, Cert. AI.B. . . Net 3/6 
morergn Trade, The einance of 
y W. F. SPALDING ‘ ; . Net 7/6 
Functions of Money, ane 
y W. F. SPALDING ‘ ‘ - Net 7/6 
an Money Market, The 
By W. F. SPALDING ‘ - Net 10/6 
moneys Exchange, aid Banking 
By H. T. Easton, A.I.B. Net 6/- 
Notes on Banking and Commercial Law 
By T. Liovp Davies ; - Net 8/- 
Practical Banking 
By J. F. G. Bacssaw, Oert. A.I.B. : Net 7/6 
Theory and Principles of coos Banking, Els 
By Wri1am A. SHaw, Litt.D ; 12/8 
sp neOry and Practice of Finance, The 
By W. Coxiin Brooxs . . Net 10/6 


Title Deeds Old and New 
By Francis R. STeap. i ‘ ‘ - Net 6/- 


12 


INSURANCE 
Actuarial Science, The Elements of 


By R. E. UNDERWooD, M.B.E., F.LA.  . - Net 
Average Clauses and Fire-Loss Apportion- 
ments. By E. H. MINNION, F.C.11. . . Net 


Building Construction, Plan Drawing, and 
Surveying in Relation to Fire Insurance 


By D. W. Woop, M.B.E. ‘ ‘ ‘ . Net 
Burglary Risks 
By E. H. Grout, B.Sc., A.O.1.1. ; ; Net 
Business Man’s Guide to pnpurance: The 
By A. PHILportr ‘ ° . Net 


Casualty Insurance 
By C. J. CROBAUGH, M.A., and A. E. Reppine, B.S. Net 


Compound Interest, Principles of 

By H. H. Epwarps : ‘ . Net 
Dictionary of Accident Insurance 

Edited by J. B. WELSoN, LL.M., F.C.L.1., F.C.LS. Net 


Fire Extinguishment and Fire Alarm Systems 


By R. NorTHwoop ‘. - Net 
Fire Insurance, Common Hazards of 

By W. G. KusBLER RIDcey, F.C.I1.1. ; - Net 
Fire Insurance, Dictionary of 

Edited by b. 0. Reaaneron, F.C.I.1. ; Net 
Fire Insurance, Principles and nigel of 

By F. Gopwin : Net 
Fire Insurance, The Law of 

By J. Rowtart, B.A. : Net 
Fire Policy Drafting and Endorsements ~ 

By W. 0. H. DARLEY . : . . » Net 


Fire Waste. By G.E. Kray... ; . Net 
Guide to Marine Insurance 


By Henry KEATE . ; j ; . - Net 
Insurance 
By T. E. Youna, B.A., F.1LA., F.R.AS. . - Net 


Insurance Office Organization and Routine 
By J. B. WELson, LL.M., tet Rane and F. H. 
SHERRIFF, F.I.A. - Net 


Insurance of Profits. By ae G. pee . Net 
Insurance of Public Liability pune 
By S. V. Kirkpatrick, F.C.1.1. 5 « Net 
13 


PRICE 


5/- 


8/6 


6/- 
10/6 
3/6 
25/- 
5/- 
60/- 
7/8 
5/- 
30/- 
5/~ 
7/6 


7/9 
2/8 


3/6 
10/6 
7/6 
5/- 
5/~ 


Insurance—contd. 
Law and Practice as to Fidelity Guarantees 


By . Evans and F. H. Jones ; ‘ . Net 
Law of Accident and Contingency Insurance 

By F. H. JoNngEs ‘ R . Net 
Law of Negligence 

By J. B. WELSON, LL.M., F.C.1.1., F.C.L8. - Net 


Life Assurance from Proposal to Policy 
By H. Hosxine scree F.I.A., A.C.I.L., oe Vv. W. 
Tyier, F.I.A. - Net 


Life Assurance, Dictionaiy of 
Edited me G. wv SICHMOND: F.1.A., and F. H. SHERRIFF, 


F.I.A. 4 ‘ - Net 
Life Aenicanees Guide to 

By S. G. Letan, F.LA. . ‘ ‘ ° - Net 
Marine Insurance of Goods, The 

By F. W. S. Poor , ‘ ‘ ° - Net 
Motor Insurance. By W. F. Topp . . Net 


Pension and Superannuation Funds, Their 
Formation and Administration Explained 
By BERNARD ROBERTSON, F.I.A., and H. SaMuELS Net 


Pension, Endowment, Life Assurance, and 
Other Schemes for Commercial ~ompanes 
By H. Doveuarty, F.C.LI. . Net 


Personal Accident, Disease, anil Sickness 
Insurance, The Principles ane Practice of 


By J. B. WE1son, LL.M. - Net 
Physiology and Anatomy 

By H. Garprner, M.S., F.R.CS. ; . . Net 
Principles and Practice of Accident snaurance 

By G. E. BanFIELD, A.C.LI. . : . Net 


Principles of Insurance. By J. Aurrep EKE Net 
Successful Insurance Agent, The 


By J. J. Biscoop, B.A., F.C.LS., J.P. : - Net 
Talks on Insurance Law 
By J. A. Watson, B.Sc., LL.B. ‘ . « Net 


Workmen’s Compensation Insurance 
By C. E. Goupine, LL.D., F.C.L1., F.S.S. . Net 


i4 


6/- 
7/6 


5/- 


6/- 


50/- 


5/- 


15/- 


6/- 


5/- 


6/- 


5/- 
10/6 


6/- 
5/- 


2/6 
3/8 


§/- 


SHIPPING 
Case and Freight Costs 


By A. W. E. CROSFrELD ; Net 
Exporters’ Handbook and Glossary, The 
By F. M. DUDENEY ; Net 


How to Export Goods. By F. M. Dupengy. Net 
How to Import Goods. By J. A. DunnacE . Net 
Import and Export Trade. By A.S. Harvey Net 
Importer’s Handbook, The. By J. A. DunnacE Net 


Manual of Exporting 

By J. A. DUNNAGE, F.S.S., F.C.1., A.M.Inst.T. . Net 
Shipbroking, Introduction to 

By C. D. MacMurray and M. M. Cre . - Net 
Shipping. By A. Haut and F. HEywoop - Net 


Shipping and Shipbroking 
By C. D. MacMurray and M. M. CREE . « Net 


Shipping Business Methods 


By R. B. Pav. ‘ ‘ - Net 
Shipping Finance and Accounts 
By R. B. Pav ; Net 
Shipping Office Organization, Management, 
and Accounts. By ALFRED CaLvERT. . Net 
Shipping Terms and rineeeee 
By J. A. DUNNAGE ; : ° e Net 


INCOME TAX 
Income Tax, Introduction to 


By E. D. Fryer, A.L.A.A. , ‘ ° - Net 
Income Tax, Notes on 

By W. S. CaRRINGTON, Chartered Accountant . Net 
Income Tax, Snelling’s pieeteet 

By C. W. CHIVERS ° « Net 


Income Tax Relief, Double 
By H. E. SEED and A. W. RAWLINSON. « Net 


Income Tax Reliefs 
By A. W. Rawtinson, A.C.A. . - Net 
Income Tax, Super-Tax, and Surtax 


The New Law Explained 
By V. Wa tron, F.C.A., F.R.S., F.R.Econ.S8. . Net 


15 


PRIOR 
2/- 


7/8 
2/- 
2/- 
21/- 
10/6 


10/6 


3/6 
2/- 


15/- 
5/- 
2/6 
6/- 
2/6 


2/6 
3/6 
3/6 
10/6 
20/~ 


7/6 


SECRETARIAL WORK, ETC. 


Chairman’s Manual 
By Gurpon PAtin, and ERNEST MARTIN, F'.0.1.8. Net 
Company Registrar’s Manual, 2ne 


By J. J. QUINLIVAN ‘ ‘ » Net 
Company Secretarial Work 
By E. Martin, F.C.LS. ; . Net 


Company Secretary’s Vade Mecum | 
Edited by P. Tovey, F.C.1.8S. Revised by C. W. ApAaMs, 
A.C.1S. Net 
Dictionary of Secretarial Law and Practice 
Edited by Paitie Tovey, F.C.I.S8S. . Net 
Examination Notes on Secretarial Practice 
By C. W. Apams, A.C.LS. ‘ 
Formation and Management of a Private 
Company 
By F. D. Heap, B.A. : . Net 
Guide for the Company Secretary 
By Arruur Comes. Revised by W. CrecrL Woop, 
A.C.1LS. . Net 
Guide to Company Secretarial Work 
By O. O_pHaAM, A.C.1.8. Revised by be K. Shea 
AO. I.S. (Hons.) ‘ Net 


Honorary Secretaryship 


By W. B. THORNE - ‘ ‘ . Net 
How to Take Minutes — 

Kdited by E. Manrin, F.C.1S. ° . - Net 
Meetings 

By F. D. Heap, B.A. . Net 


Outlines of Transfer Procedure ‘in Connection 
with Stocks, Shares, etc. 
By F. D. Heap, B.A. (Oxon), Barrister-at-Law . Net 
Practical Secretarial Work 
By Henry I. Lee, A.1S.A., penne Secretary, 


and WILLIAM N. BARR . Net 
Practical Share Transfer Work 
By F. W. LIppINeToN.. . Net 


Questions and Answers on Secretarial Practice 
By E. J. HAMMOND. eee by o K. Neel oe 
A.C.1.8. (Hons.) . ‘ Net 

Secretary’s Handbook 
Edited by Sim H. E. Biam, C.B.E. . Net 

Transfer of Stocks, Shares, and Other 

Marketable Securities 
By F. D. Heap, B.A. ‘ : : ‘ - Net 


16 


PRICE 


10/6 
2/- 


3/6 
50/- 
2/8 


7/8 


6/- 


3/6 
2/8 
2/8 
5/- 


3/8 


7/8 
3/6 


76 
5/- 


748 





Dictionary of Industrial Administration 
Edited by J. LE, C.B.E., mes Fs a . Two 
Vols. ; Net 


Employment Management 
Compiled and Edited by DANIEL Bioomristp . Net 


Engineering Factory Supplies 


By W. J. Hiscox . - Net 
Factory Administration in Practice 

By W. J. Hiscox °. Net 
Factory Lay-Out, Planning and Progress 

By W. J. Hiscox . Net 


Factory Organization 
By C. H. Norrucott, M.A., Ph.D., O. SHELDON, B.A., 
J. W. WaARDROPPER, B.Sc. B.Com., ae ‘Au and 
L. Urwick, M.A. Net 


Fair Wage, A By E. Barren - i . Net 
Industrial Conflict 
By the Ricut Hon. GrorGe N. BARNES . Net 


Industrial Control (Applied to Manufacture) 
By F. M. Lawson, A.M.I.C.E., A.M.I.Mech.E. . Net 


Industrial Organization 


By Joun LEE, C.B.E., M.A., M.Com.Sc.  . Net 
Industrial Organization, The Evolution of 

By B. F. Surexips, M.A. . Net 
Introduction to Industrial Administration, An 

By J. Ler, C.B.E., M.A., M.Com.Sc. ; . Net 
Labour Organization 

By J. CUNNISON, M.A. . ‘ - Net 
Lectures on Industrial Administration 

Edited by B. Muscio, M.A. , , - Net 


Letters to an Absentee Director 
By Joun Les, C.B.E., M.A.,M.ComSec. . - Net 


Management 

By J. Les, C.B.E., M.A., M.Com.Sc. : - Net 
Modern Industrial Movements 

Edited by D. BLOOMFIELD : ° » Net 
New Leadership in reduseys The 

By 8S. A. LEWISOHN F . Net 


Outlines of Industrial Administration 
By R. O. Herrorp, H. T. oo erent G. 
JENKINS - ‘ j ‘ ‘ ‘ 
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63/~ 
8/6 


8/6 
7/8 


7/8 
2/6 


8/8 
8/6 
5/- 
10/6 
5/- 
7/6 
6/- 
5/- 
5/- 
10/6 
7/6 


6/- 


Industrial Administration—contd. 


Philosophy of Management, The 

By Oxiver SHELDON, B.A. ; Net 
Principles of Industrial Administration, Ae 

Introduction to 

By A. P. M. Fremina, C.B.E., M.Sc., M.1.E.E., 

and H. J. BRocKLEHURST, M.Eng., A.M.ILE.E. . Net 
Principles of Industrial Welfare 

By J. Les, C.B.E., M.A., M.Com.Sc. . : . Net 


Problems of Labour 
Compiled and Edited by DANIEL BLOOMFIELD . Net 


Research in Industry 
By A. P. M. FLeminG, C.B.E., M.Sc., M.I.E.E., 


and J. G. PEARcE, B.Sc., A.M.1.E.E. . Net 
Sharing Profits With Employees 
By J. A. Bowie, M.A... Net 


Time Standardization of Workshop Operations 
By T. Prrxrneton, M.I.Mech.E. ‘ Net 


Welfare Work in Industry 


Kdited by E. T. Ketiy . ‘ ‘ ‘ . Net 
Workshop Committees 
By C. G. RENOLD . ; : ; ‘ . Net 


BUSINESS ORGANIZATION AND 


MANAGEMENT 
Business Management 
By PERciIvaL WHITE ; : ‘ - Net 
Clubs and Their Management 
By F. W. PIxtey . » Net 


Colliery Office Organization and Accounts 
By J. W. INNES, F.C.A., and T. C. CAMPBELL, F.C.I. Net 


Commercial Management 


By C. L. BoLuina . Net 
Counting -House and Factory Organization 
By J. GILMOUR WILLIAMSON. Net 
Drapery Business Organization, Management 
and Accounts. By J. Ernest BaytEy . Net 
Filing Systems. By E. A. Core . Net 


Flour Milling Industry, Organization and 
Management of the. By E. L. Pearson. Net 
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10/6 


3/6 
5/~ 


8/6 


10/6 
10/6 
16/- 
5/- 
1/- 


15/- 
10/6 
7/6 
10/6 
7/6 


7/6 
3/6 


12/6 


Business Organization and Management—contd. 


Grocery. Business Organization and Manage- 
ment. By C. L. T. baci O.B.E., oe J. A. 
SMART Net 


Hire-Purchase spradiag 
By CuNLIFFE L. BOLLING ° ° ° - Net 


Hotel Organization, Management, and 
Accountancy 
By G. De Bowl, an aS ais F. F. eee 
F.S.A.A., F.C.LS. . Net 


How to Manage a never noe 
By P. Hosss . F ; . Net 


How to Organize Bazaars, Concerts; Fétes, 
Exhibitions, etc. 


By F. ATTFIELD FAWKES ; ; : . Net 
Ironmongery and srOnMONgers Accounts 
By S. W. FRANCIS . . . Net 
Ree Sbop Oreenization 
. E, Hammonp ‘ . Net. 
ini Machines, Appliances, ane siethoce 
By W. Dessporovuay, F.C.I. : Net 


Office Organization and Nanaseustae 
Including Secretarial Work 
By Lawrence R. DICKSEE, M. is F.O.A. 


and Sir H. E. Buain, C.B.E. . ‘ Net 
Organization of a Small Busnes: bpe 

By W. A. Smrrn_a. : . Net 
Self-Organization for Business Men 

By MoriteEy Darnow, B.Sc.(Hons.), Lond. » Net 


Solicitor’s Office Organization, Management, 
and Accounts 


By E. A. Cope and H. W. H. Rosins ; . Net 
Stockbroker’s Office, ane 
By J. E. Day. : ‘ ; : - Net 


Stores Accounts and penees Gontrot 
By J. H. Burton . - ; « Net 
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PRIOB 


6/- 


10/6 


10/6 


3/6 


6/- 
3/8 
6/- 


6/- 


7/8 
2/6 


5/- 


6/- 
7/6 


5/~ 


MUNICIPAL WORK 


PRION 
Local Government of the United Kingdom, 
and the Irish Free State The 
By J. J. Cuarxs, M.A., F.S.S. . .  . Nes 12/6 
Municipal Accounting Systems 
By S. WurregeaD, A.S.A.A., A.0.1.8, ‘; - Net 56/- 
Municipal Audit Programmes 
By the same Author F ‘ : ‘ . Net 3/6 
Municipal Book-keeping 
By J. H. McCati, F.\S.A.A. . . Net 7/8 
Municipal and Local Government Law 
By H. E. Smrru, LL.B. . : . Net 10/8 
Municipal Organization 
By M. H. Cox, LL.B... Net 5/- 
Municipal Student’s Examination Notebook 
By S. WuiTeuEap, A.S.A.A., A.C.1LS. ‘ . Nee 7/86 
Municipal Series 
Edited by WILLIAM BATESON, A.C.A., F.S.A.A. 
Describes the Organization and Administration in the 
Various Departments of a Municipality. 
Principles of Organization 
By W. Batson, A.C.A., F.S.A.A, . - Net 3/ 
Education Department 
By A. E. Ixy, B.Sc., LL.D. ° - Net 7/6 
Electricity Undertaking 
By C. L. E. Stewart, M.I.E.E. é . Net 6/- 
Finance Department 
By W. Bateson, A.C.A., F.S.A.A. . Net 7/6 
Gas Undertaking 
By E. Upton, F\S.A.A.. ~ Net 5/- 
Municipal Engineer and Surveyor’ Ss 
Department. By E. J. Erorp . - Net 10/6 
Public Health pepartment 
By W. A. LEonARD : ; ~ Net 6/- 
Rating Department 
By A. H. Pmacock, M.A., AS.A.A. . - Net 6/= 


Town Clerk’s Department and the 
Justices’ Clerk’s Department 
By A. S. Wricut and E. H. StnatEToN . Net 7/6 
Tramways Department 
By S. B. N. Marsa ; : . - Net 6/- 
Waterworks Department 
By F. J. AuBan, F.S.A.A., F.I.M.T.A., A.C.LS. Net 10/6 
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ADVERTISING AND COMMERCIAL ART 


PRICB 
Advertisement i aa _ Copy nveens 
By A. J. WATKINS Net 15/- 


Advertising Procedire: By O. Kumppner . Net 21/- 
peverneing * smroush we nico 


By N e @ e Not §/- 
Pineal edies to Women 

By ©. A. Narruer, M.A. , ‘ - Net 2i1/- 
Business Man’s Guide to Advertising 

By A. E. Bui. : . Net 38/6 


Craft of Silent Sileanianelip 
By C. MaxweLt Treaurtua and J. W. Frinas Net §/- 


Designs, Book of 
By C. J. and L. S. STRONG e e ° . Net 16/- 


Effective Postal Publicity 


By Max RITTENBERG . Net 7/6 

Hints and Tips for Commercial Artists 

By BERNARD J. PALMER - Net 6/- 
Language of overtisins: The 

By J. B. OppyYcke . ° ° . Net 16/- 
Ce for Advertising 

By JoHn DELL : . Net 12/8 
Letter and vests Studio Handbook 

By 8S. WELO . - Net 12/6 
Lettering, Plain and Ornamental 

By E.G. Fooxs . ; - Net 3/6 
Modern Publicity. By A. W. Dean. . Net 2/6 
Practical Points in Postal peo 

By Max RITTENBERG ‘ - Net 7/6 
Practical Press eubey 

By A. L. CULYER . ; . Net 3/6 
Ticket and Showcard Designing 

By F. A. PEARSON ; - Net 8/6 
Training in Commercial Art 

By V. L. DANVERS ; : , » Net 2l/- 


Types and Type Faces 
pepeinted from ‘* Modern navertene ” 
C. M. TREGURTHA . - Net 2/6 


2i 


SALESMANSHIP 


Building Retail Sales. By C. C. Knienrs 
Commercial Travelling. By A. E. Bui 


Craft of Silent Salesmanship 
By C. MAXWELL TREGURTHA and J. W. Frinas 


Mail Order and snetelorent Prada 
By A. BE. Bui 


Mail Order Organization 
By P. E. Wrtson : 


Modern Sales Correspondence 

By D. M. Wison . ‘ 
Outline of Sales Manacenient: An 

By C. 0. Knieurs, Sales Consultant 
Personal Salesmanship 

By R. Smaart, M.A. . ° 
Practical Aids to Retail Selling 

By A. Epwarp HamMonpD ‘ ‘ ; 
Practical Salesmanship 


By N. C. Fow.er, Junr. ‘ ‘ « 
Principles of Retailing 
By N. A. Brisco, Ph.D. . ; . 


Psychology as a Sales Factor 
By A. J. GREENLY . 


Retail Salesmanship. “= C. L. Bo.iine 
Sales Management. By C. L. Botiine 


Salesmanship 

By W. A. CoRBION and G. E. GRIMSDALE 
Salesmanship 

By Wit14M MAXWELL . ‘ . ° 
Salesmanship, pecanique of 

By C. C. KNiaHTs . . ° 
Shop Fittings and Display 

By A. E. HammMonp ‘ . . 


Successful Retailing. By E.N.Smon . 
Training for More Sales 
By C. C. Kniauts, Sales Consultant 


Training for Travelling paleemien 
By F. W. SHRUBSALL é 
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- Net 
. Net 


Net 
. Net 
- Net 


- Net 


- Net 


- Net 
- Net 
. Net 

Net 


- Net 
- Net 
- Net 


- Net 
- Net 
- Net 


« Net 
Net 


- Net 


- Net 


"b/- 
3/6 
6/- 
7/6 
3/6 
5/- 
5/- 
5/- 
7/6 
7/6 

16/- 


10/8 
7/6 
10/6 


3/6 
9/- 
5/- 


3/- 


5/- 


2/6 


TRANSPORT 


Canals and Inland Waterways 
By GEORGE Capsury and S. P. Dosss, B.A. . Net 


Commercial Air Transport 
By Litut-Con. Ivo eae 6 M.G., = F. TymMas, 
M.C., A.F.R.AeS. . . Net 


History and Economics of ranapere. The 
By A. W. KiIRKAtpy, ensien sna M.Com., 


and A. D. Evans . ‘ . Net 
Industrial Traffic Management 
By G. B. LissENDEN ; : . Net 


Modern Dock Operation 
By D. Ross-Jounson, C.B.E., V.D., M.Inst.I. . Net 


Modern Railway Operation 
By D. R. Lams, M.Inst.T. ‘ ‘ ‘ . Net 


Motor Road Transport. By J. Puuiumore. Net 


Port Economics 
By B. oo D.Sc., B.E., va 
M.Inst.C.E. 2 ; 4 Net 


Railway Elecenesnion ant praite Problems 
By P. Burrr . P ; . Net 


Railway Rates : prindinieé and omovies 
By P. Bortr, M.Inst.T. . . : Net 


Railway Statistics : Their Compilation and 
Use. By A. E. Kmxvs, O.B.E., M.Inst.T. . Net 


Rights and Duties of prenerate vadertabines 


By H. B. Davies, M.A. . . Net 
Road Making and Road Using 

By T. SALKIELD, M.Inst.C.E., M.Inst.T. . . Net 
Road Transport Operation—Passenger 

By R. Stuart PItcHer, F.R.S.E., M.Inst.T. . Net 
Traders’ Rail Charges dg to ate 

By J. W. Parker, A.M.Inst.T ° « Net 
Transport Management, Practical 

By ANDREW HASTIE a ° . Net 
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PRICE 


7/6 


7/6 


16/~ 


6/- 
7/6 
10/6 
6/- 
10/6 
6/- 
5/- 
5/- 
7/8 
10/6 
3/6 


10/6 


LAW 


Bankruptcy, Deeds of Arrangement, etc. 
By W. VALENTINE BALL, M.A., Barrister-at-Law Net 


Bills, Cheques, and Notes 





By J. A. Suatrer, B.A., LL.B. (Lond.). . Net 
Business Tenant, The 

By Epwarp S. Cox-Srncriair, and T. HyNEs, . Net 
Commercial Law of England, The 

By J. A. Suatser, B.A., LL.B. (Lond.) . Net 


Companies and Company Law 
By A. ©. CoNNELL, asa ond, )s rexued by W EK. 
WILkrnson, LL.D. Net 
Company Case Law 
By F. D. Heap, B.A. (Oxon) . . : . Net 
Company Law 
By D. F. pE L’HosTe RANKING, aie ue: »» and 
aNner EVAN Spicer, F.C.A. . Net 


Elements of Commercial Law, The 


By A. H. Doveras, LL.B. (Lond.) . : - Net 
Elementary Law 
By E. A. Cope. Revised by H. Cosway . . Net 


Examination Notes on Commercial Law 

By R. W. HOoLuann, O.B.E., M.A., M.Sc., LL.D. . Net 
Examination Notes on Company Law 

By R. W. HoLuanp, O.B.E., M.A., M.8c., LL.D. . Net 
Executorship Law and Accounts 


By D. F. pz L’Hoste Rankine, M.A., LL.D., 
E. E. Spicer, F.C.A., and E. C. Peater, F.C.A. Net 


Guide to Company Law 
By R. W. HoOLuanp, O.B.E., M.A., M.Sc. LL.D. . Net 


Guide to Railway Law 
By Agraour E. Carman, M.A., LL.D. (Camb.) . Net 


Introduction to Commercial Law 


By Norman A. WEBB, B.Sc. . ° . ° . 
Law for Journalists 

By CHARLES Prutey, Barrister-at- Law : ~ Net 
Law for the House-Owner 

By A. H. Cosway . - Net 


Law of Carriage i fe Railway, The. In Great 
an 


Britain and Ire 
By L. R. Lipset, i LL.D., and T. J. 
D. ATKINSON, M.A. . : eo Fs ‘ - Net 
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PRICE 


12/6 
6/- 
7/6 
3/6 


6/- 
7/6 


10/- 


2/- 


2/6 
2/6 


15/- 
3/6 
7/6 


5/- 
2/6 


50/- 


Law—contd. 


Law of Contract, The 
By R. W. Hotwann, O.B.E., M.A., M.Sc., LL.D. Net 


Law of Joint Stock Companies 
By W. J. vernon M.A., - JC. of oe 8 sak Barrister- 


at-Law . : - Net 
Law of Master and Scrat 

By F. R. Barr, LL.M. . ‘ ‘ ‘ - Net 
Law Relating to Building and Contracts 

By W. T. CRESWELL, Barrister-at- Law ‘ ~ Net 
Legal Terms, Phrases, and mppreviedane 

By E. A. Cops ; ‘ . Net 


Mercantile Law 
By J. A. Siater, B.A., LL.B. (Lond.) Revised by R. 


W. Honuann, O.B.E., M.A., ees LL.D., o ie 
e 


M iddle Temple ® ° ° e e 


Partnership Law and ere 
By R. W. Hotianp, O.B.E., M.A., M.8c., LL.D. Net 


Principles of Marine Law 
By LAWRENCE DUCKWORTH. , - . Net 


Questions and Answers on Commercial Law 
By R. W. Houuanp, O.B.E., M.A., M.8c., LL.D. Net 


Questions and Answers on Company Law 
By G. WrLLiaM ForTuUNnE, F.S.A.A., F.C.1L.S. (Hons.), and 
D. R. Marreson, M.A. (Hons.), A.S.A.A. (Hons.) Net 


Railway Act, 1921, The 
By R. P. Grirrirus, F.C.1., F.B.B.A., Grad.Inst.T. Net 


Rights and Duties of Liquidators, Trustees, 
and Receivers, The 


By D. F. pe L’Hosre RANKING, M.A., LL.D., ERNEST 
E. Spicer, F.C.A., and Ernest C. PEGLER, ¥. C.A. Net 


Solicitor’s Clerk’s Guide. By EB. A. Copn . Net 
Trade Mark Law and Practice . 


By A. W. Grirrirus, B.Sc. (Eng.), Lond. - Net 
Trusts : Law, Administration, and ea 
By C. KELLy and J. CoLE-HAMILTON ‘ Net 


Wills, Executors, and Trustees 
By R. W. Hoxuanp, O.B.E., M.A., M.Sc., LL.D. Net 


25 


5/- 


7/8 
10/6 
12/6 


3/- 


7/6 
6/- 
7/6 


5/- 


5/- 


2/6 


15/- 
4/- 


10/6 
15/- 


2/6 


REFERENCE BOOKS 


Bedrock of Modern Business, The 
By JAMES STEPHENSON, M.A., M.Com., D.Sc. . Net 


Business Building 
Edited by F. F. SHARLEs, F.S.A.A., F.C.1.S. 2 Vols. Net 


Business Cycles. The Problem and Its Setting 


By W. C. MrrcHeL. é - Net 
Business Forecasting and Its Practical Appli- 
cation. By W. Wattacs, M.Com. (Lond.) . Net 


Business Man’s Encyclopaedia and Dictionary 
of Commerce 
Edited by Frank Heywoop, F.C.1.S. Two Vols. Net 
Business Man’s Guide 
Edited by J. A. Starter, B.A., LL.B. : . Net 
Business Statistics 
By R. W. Houtann, O.B.E., M.A., M.Sc., LL.D. Net 


Business Terms, Phrases, etc. : . Net 
Buying and Selling a Business 
By A. H. Cosway . : Net 


Cable and Wireless Conwiunications of the 
World, The 


By F. J. ‘Brown, 0.B., C.B.E., M.A., B.Sc. ~ Net 
Charting, Manual of _. : ; : . Net 
Charts and Graphs 

By Kari G. Karsten, B.A. (Oxon) ‘ » Net 
Commercial Arbitrations 

By E. J. Parry, B.Sce., F.1.C., F.C.S. ° . Net 
Commercial Commodities 

By F. Marrnews, B.Sc., A.1L.C., F.CS. . . Net 


Commercial Contracts. By E. J. Parry . Net 


Commercial Self-Educator 

pe ere a ae LL.D. 

Two Vols. . - Net 
Commodities of Goiimerce 

By J. A. Suarer, B.A., LL.B. ‘ ‘ . Net 
Cotton World, The 

Compiled and Edited by J. A. Topp, M.A., B.L. . Net 
Dictionary of the World’s Commercial 

Products 
By J. A. SLaTer, B.A., LL.B. (Lond.) ° - Net 
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15/- 
42/- 
30/- 


7/6 


47/6 


3/6 
3/6 


3/6 


7/6 


Reference Books—contd. 
Discount, Commission, and srokerage Tables 


By ERNEST HEAVINGHAM . Net 
Guide to the Improvement of the Memory 
By the late Rev. J. H. Bacon : . Not 


Handbook on Wills, A. By A. H. Cosway . Net 
How to Collect Accounts by ees 


By C. HANNEFORD-SMITH : ‘ - Net 
How to Grant Credit 

By Corupert GrREIG ‘ Net 
History, Law, and Practice of the Stock 

Exchange, The. By A. P. Potzy, B.A. . Net 

Investment Principles and Practices 

By R. E. Bapaer, Ph.D. ; : ‘ - Net 
Investor’ s Manual, The 

By W. W. Watt, FS3., F.J.1. . Net 
Mercantile Terms and Abbreviations . Net 


Money and the Stock and Share Manners) The 
By Emm Davis Net 


Money Making in Stocks and Shares 


By SypNnEy A. MOSELEY ; . Net 
Public Speaking, Essentials of 
By W. C. Dusors, A.M., LL.B. ; ‘ . Net 


Raw Materials of Commerce 
In 2 vols. Edited by J. H. VANsTONE, F.R.G.S. Net 


Report Writing 
By Cari G. Gaum, M.E., and HAROLD F. GRAVES, Wel 
e 


Romance of World Trade, The 


By A. P. Dennis, Ph.D., LL.D. ‘ ‘ - Net 
Shareholder’s Manual, ane 

By H. H. Basserr . ; ; ‘ - Net 
Speak in Public, How to 

By C. F. Carr and F. E. STEVENS . ; - Net 
Statistics 

By WILLIAM VERNON TaN Ph.D., and pe I. 

Hourzctaw, Ph.D. Net 
Statistics and Their Application to Commerce 

By A. L. Boppineron . ‘ - Net 
Types of Business Enterprise 

By M. C. Cross, LL.B., Ph.D. * P - Net 
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PRICE 
1/6 


1/6 
2/6 


3/8 
3/6 
7/6 


21/- 


3/6 
1/6 


2/- 
7/6 
8/6 
40/- 


12/6 
15/- 
3/6 
3/6 


15/- 
12/6 
21/- 


FOREIGN LANGUAGES 


FRENCH 
PRICE 

Progressive French Grammar 
By Dr. F. A. Hepacook, M.A., D.és.L.  . - Net 5/6 

Commercial French Grammar 
By F. W. M. Draper, M.A., B. és. L. : . Net 2/6 


French-English and English-French 
Commercial penonaty 


By F. W. Surreal. Net 7/8 
Manual of French Commercial Correspondence 

By G. W. MACDONALD. Net §6/- 
Correct French Speech 

By B. Dumvui4e, M.A., F.C.P. : ‘ ; - 1 

GERMAN 

A New German Grammar 

By J. Kesgan, M.A. . . . . «© Net 5/- 
Commercial German ee ) 

By J. Brruexty, M.A. - Net 3/6 


A New German-English and Rnglish- German 
Dictionary for General Use 
By F. C. Hesert and L. Himscu . ; - Net 16/- 


German-English and English-German 
Commercial Dictionary 
By J. Brrsewy, M.A. ; ; ; ‘ - Net 16/- 


Commercial Correspondence in German. Net 3/6 


SPANISH 


Spanish Commercial Sraimnas 
By C. A. TOLEDANO , - Nee 4/6 


Spanish-English and Englich- Pes 
Commercial eenonary, 
By G. R. Macponatp : j . Net 12/6 


Manual of Spanish vommierciat warrespoaeeice 
By G. R. MacDONALD Net 


Foreign Languages—contd. 


ITALIAN 


Baretti’s Italian and English Dictionary 
Compiled by GUGLIELMO COMELATI ood J. eee 


In two volumes (Reprinted) ° . Net 
Italian Commercial Sranunar 
By Lvuiaer Ricct ° - Net 


Italian-English and English- Italian 
Commercial Dictionary | 
By G. R. Macponarp. . - Net 


Mercantile Comeencdileice: English- Italian 
Net 
PORTUGUESE 


Portuguese-English and English-Portuguese 
Commercial picHonary 


By F. W. Smire . - Net 
Mercantile Correspondence, English Portu- 
guese. ° ° ° Net 


PITMAN’S SHORTHAND 

For Complete List of Textbooks, Phrase Books, 

Dictation Books, Reading Books, etc., see Pitman’s 

‘““SHORTHAND AND TYPEWRITING OATALOGUE.” 
Pitman’s Shorthand Instructor : 
Pitman’s Shorthand Commercial Course 
Pitman’s Shorthand Rapid Course 
Shorter Course in Pitman’s Shorthand 
Shorthand Dictionary . i ; 
English and Shorthand Dictionary . 


Shorthand Clerk’s Guide 
By V. E. Cotiinag, A.C.LS. 


Progressive Dictator , : 


Phonographic Phrase Book . Paper 1/6, Cloth 2/- 
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16/- 


3/6 


4/6 
4/6 
4/6 
l/- 
7/6 
10/- 


2/6 
2/6 


TYPEWRITING 


PRICE 
Pitman’s Commercial iLypewstting 
By W. and E. WALMSLEY : ‘ 5/- 
Pitman’s Typewriter Manual 6/- 
Business Typewriting 
By F. Heeuis, F.C.1.8. . : ; ‘ 2/~ 
Advanced Typewriting 
Bv the same Author ; 3/6 
Typist’s Companion, The 
By MaxweEty Crooks, F.Inc.T.T., F.1.P.S. - Net 2Q/- 
Touch Typewriting for Teachers 
iY MAXWELL oe F. ue: T.T., FL cul sa 
I.0.'T.S, (Inc.) . Net 7/6 
Touch Typewriting Exercises 
By T. J. Sruons, F.C.T.S., F.1.P.8S. 1/6 
Practical Course in Touch Typewriting 
By C. E. Surrsa ‘ P 2/- 
Dictionary of Typewriting 
By H. ETHERIDGE . . Net 7/6 
Questions and Answers on “‘Typewriting and 
Office Procedure 
By Artuur E. Morton 7/6 
Royal Society of Arts Typewriting Tests 
By A. E. Morton. No. 1, Elementary; No. 2, Inter- 
mediate ; No. 8, Advanced. Each . : . 28 
Mechanical Devices of the Typewriter 
By R. T. Nicyotson, M.A... Net 6/- 
Modern Typewriting and Manual of Office 
Procedure 
By A. E. Morron . - 58 
Work and Management ofa 1 Copying Office, 
The 
By G. C. MENZIES . . Net 10/6 
Pitman’s Gramophone Method of Rhythmic 
Typewriting 
Comprises a complete set of specially arranged 
gramophone records for use in the Touch Type- 
writing Class and a series as carefully ed 
keyboard exercises . ‘ ; - Net 35- 
Exercises only : . ’ ; : . Each 1/4 


Complete List post free on application. 
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COMMON COMMODITIES AND INDUSTRIES 


Each book in crown 8vo, illustrated. 3s. net. 


In each of the handbooks in this series a particular product or 
industry is treated by an expert writer and practical man of 
business. Beginning with the life history of the plant, or other 
natural product, he follows its development until it becomes a 
commercial commodity, and so on through the various phases 
of its sale in the market and its purchase by the consumer. 


Acids, Alkalis, and Salts. (Aptam.) | Cotton Spinning. (Wapxr.) 
Alcohol in Commerce and Industry. | Cyole Industry, The. (Crew.) 
(SIMMONDS. ) Drugs in Commerce, (HumrHRey. 
Aluminium. (Morrmer.) Dyes. (HALL.) 
Anthracite. (Summens.) Electric Lamp Industry, The. (Pxr- 
Asbestos. (Suumers.) CIVAL.) 
Bookbinding Craft and Industry. | Electricity, (Neac.) 
(Harnison.) Engraving. (LAscxues. ) 
Books—-From the MS. to the Book- Explosives, Modern. (Levy.) 


seller. (YOUNQ.) F ota: (CAVE) 
Boot and Shoe Industry, The. (Harp- oauhice 
7 | Film Industry, The. (Bovanxy.) 


ING.) 
Bread and Bread Baking. (Srzewarr.) | Fishing Industry, The. (Grsps.) 
Butter and Cheese. (Tisvare and | Furs and the Fur Trade. (Sacus.) 
Jones.) | Gas and Gas Making. (W «sBer.) 


Button Industry, The. (Jones.) 
Carpets. (BRINTON.) 

Clays and Clay Products. (Suan. 
Clocks and Watches. (Ovrrron.) 
Clothing Industry, The. (Pootr.) 
Cloths and the Cloth Trade. (HuNTExs.) 
Coal. (Wi1s0N.) Iron and Steel. (Houp.; 


Coal ar. (WARNES.) Ironfoundiug. (WHITELEKY.) 
Coffee—From Grower to Consumer. Jute Industry The. (WoonHovuss 


Glass and Glass Making. (Manrson.) 
| Gloves and the Glove Trade, (Exzis.) 

Gold. (Wurrs.) 

Gums and Resins. (l’anry.) 

Incandescent Lighting. (Levy.) 


| 
Brushmaker, The. (Kipprer.) | Furniture. (Bins1KapD.) 
{ 
| 
| 
Ink. (Mrroget...) 


(KEABLE.) and Kriaoun.) 
Pee pt RAmDe: Knitted Fabrics. ‘CHamMBERLAIN and 
Conorete and Reinforced Concrete. | %OU™=™) 

(TWELVETREES. ) Lead, including Lead Pigments. 
Copper—From the Ore to the Metal, | (SM ¥7HE.) 

(PICARD.) Leather. (Apcocx. 
Cordage = Cordage Hemp and | Linen. (Moors.) 

foes (WoopHousE and Kn- c and Lock Making. (B ; 
Corn Trade, The British. (Banxer.) | Match Industry, The. (Drxon.) 


Cctton. (PEaKE.) | Meat Industry. The. (Wocp.) 
3] 


Common Commodities and Industries—contd. 


Motor Industry, The. (Wyart.) 
Rickel. (Wxrrz.) 

Oil Power. (Norra.) 

Olis. (MrroHx LL.) 

Paints and Varnishes. (Jennrvas.) 
Paper. (Mappox.) 


Patent, Smokeless, and Semi-Smoke- 
less (Greene and PERKIN.) 


Pertumery, The Raw Materials of. 
(PaRRY.) 


Photography. (Gamsx. ) 
Platinum Metals, The. (Smrrz.) 
Player Piano, The. (Wrrson.) 
Pottery. (Noxz and Pant.) 
Bice. (Dovazas.) 

Rubber. (Stevens and STeveEns.) 
Balt. (CaLverr.) 


Shipbuilding and the Shipbuilding 
Industry. (MrroHEx1..) 


Silk. (Hoorzn.) | 

Bilver. (WurTt.) 

Soap. (Smamons.) 

Sponges. (CRESSWELL.) 

Starch and Starch Products, (AUDEN. ) 


Stones and Quarries. (Hows.) 
Straw Hats. (INWARDS.) 


Sugar. (Mantinzav.) (Rovised by 
Eastiox.) 


Sulphur and Allied Products. (AuDEN.) 
Talking Machines. (Mrroxe tt. ) 
Tea. (IpsrTson.) 


Telegraphy, Telephony, and Wireless. 
(Poot. ) 


Textile Bleaching. (STEVEN.) 
Timber. (Buttock. ) 
Tin and the Tin Industry. (Munvxy.) 


Tobacco, (Tanner.) (Revised by 
Drew). 


Velvet and the Corduroy Industry. 
(Cooxz. ) 


Wall Paper. (Wagp.) 

Weaving. (CRaANKSsHAW.) 

Wheat and Its Products. (Mr1az.) 
Wine and the Wine Trade. (Smion.) 
Wool. (Huntes. ) 


Worsted Industry, The. 
and KrrsHavw.) 


Zino and Its Alloys. (Lonsrs | 


(DUMVILLE 


Technical Dictionary of Engineering and Industrial 
Science in Seven Languages: English, French, 


Spanish, Italian, 
German. 


Portuguese, 


Russian, and 


In four volumes, each in crown 4to, buckram gilt, 2230 pp. 


£8 8s. net, complete. 


Compiled by ERNEsT SLATER, M.I.E.E., M.I.Mech.E., in collab- 


oration with leading Authorities. 


PITMAN’S SHORTHAND 


Invaluable to all Business and Professional Men 
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